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Figure 1-2. Model 7045A X-Y Recorder 
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SECTION | 


INTRODUCTION 


1-1. DESCRIPTION. 
1-2. BASIC FRAME. 


1-3. The Hewlett-Packard Models 7044A and 7045A X-Y 
Recorders are designed for the laboratory user to plot 
cartesian coordinate graphs from de electrical information. 
The 7044A or 7045A will satisfy the needs of the user 
seeking reliability and dependability. The 7045A instru- 
ment features high speed capability and rapid acceleration 
to accurately record high-frequency and fast-moving input 
signals. It also offers a RESPONSE switch which allows 
the user the choice of a fast or slow response. Both 
models are equipped with the newly designed, continuous 
duty, aluminum framed dc servo motor; the X-axis of the 
7045A contains the larger, faster motor. This design con- 
cept ends overheating or wear if the pen is driven offscale 
for an indefinite time. Other features found on the 7044A 
and 7045A include 10 calibrated dc input ranges in each 
axis from 0.5 mV/in. (0.25 mV/cm) to 10 V/in. (S V/cm). 
Arbitrary full scale voltage ranges may be established with 
a variable input attenuator in conjunction with the calibra- 
ted dc ranges. A trouble-free Autogrip electrostatic hold- 
down platen capable of holding chart paper up to 11 x 17 
inches and the standard European A3 size, a disposable 
pen with four color choices, and plastic coated wirewound 
balance potentiometer are also provided on both models. 
Latest circuitry design and assembly techniques have also 
been incorporated into both models, thereby reducing 
failure and maintenance time. Additionally, both instru- 
ments can be equipped with such options as Time Base, 
TTL Remote Control, X and Y Retransmitting Potentiom- 
eters, event Marker, Rear Connector, or Metric Scaling. 
See Figures !-] and 1-2 depicting the standard 7044A and 
7045A models. 


1-4. MODEL — MANUAL INFORMATION. 


1-5. This manual is applicable to the Model 7044A with 
a serial prefix of 1220A and the Model 7045A with a serial 
prefix of 1220A. The serial prefix is the first four digits 
and a letter of a two-part, ten-item serial number (OOO0A- 
00000) used to identify each Hewlett-Packard instrument 
(see Figure 1-3). Should any change to this manual be 
necessary, a new serial prefix will be assigned to the changed 
model and a change sheet (Manual Change) will be supplied 
defining the differences between the changed model and 
the one described within this manual. Other corrections 
due to any errors that existed when this manual was printed 
will be provided. This type of change, called Errata, also 
appears on the change sheet (Manual Change). For addi- 
tional information pertaining to this instrument, or other 


MODEL 7044A 
SERIAL 0000A-00000 


* 


SERIAL NUMBER 


SERIAL 
NUMBER PREFIX 


Figure 1-3. Instrument Identification 


Hewlett-Packard instruments, contact the nearest Hewlett- 
Packard Sales/Service Office. The addresses are tabulated 
on the last two pages of this manual. 


1-6. SPECIFICATIONS. 


1-7. Table 1-{ lists the specifications and accessories sup- 
plied or available with this recorder. Figure 1-4 illustrates 
the outside dimensions of the 7044A and 7045A models. 

Option specifications are defined beginning in paragraph 1-9 
and Table 1-2. 


1-8. OPTIONS. 


1-9. Optional features available for the two models are 
specified in Table 1-2. The following paragraphs describe 
these features which may be built into or combined with 
this instrument. Table 1-3 contains the specifications of 

the options. 


1-10. TIME BASE — OPTION 001. 


1-11. Six speeds from 0.5 sec/in. to 100 sec/in. are available 
for both models in either the X or Y-axis. In the 7045A 
model, however, with the addition of the RESPONSE 
switch, the selection of the X or Y-axis time base sweep 
speed automatically results in the SLOW response of that 
selected axis; the other axis is not affected and operates 
normally. (May be ordered only at time of recorder 
purchase.) See Figure 1-5. 


1-12. EVENT MARKER — ELECTRIC — OPTION 002. 
1-13. A remotely controlled event marker, installed at the 


top of the Y arm, identifies significant events in a recording 
sequence by making an upward detlection in the margin at 


\-l 


TABLE 1-1. SPECIFICATIONS 
PERFORMANCE SPECIFICATIONS 


Input Ranges: 0.5, 1, 5, 10, SO mV/in.; 0.1, 0.5, 1, 5, 10 V/in. (metric calibration available in 0.25, 0.5, 2.5, 5, 
25 mV/cm: 0.05, 0.25, 0.5, 2.5, 5 V/cm). 
Type of Input: Floating, S00 Vdc or peak ac maximum. Polarity reversal switch located on front panel, guard 
internally connected. Inputs through front panel 5-way binding posts or optional rear connector. 
Input Resistance: 1 megohm constant on all ranges. 
Common Mode: 110 dB dc and 90 GB at 50 Hz and above with | k ohm between HI and LO terminals, 
CMR voltage applied between ground and LO, and attenuator on most sensitive range. On other ranges, 
CMR decreases 20 dB per decade step in attenuation. 
Slewing Speed: 7044A — 20 in./sec (50 cm/sec) minimum. 
7045A — Fast Response, 30 in./sec (76 cm/sec) minimum; 
Slow Response, 15 in./sec (36 cm/sec) typical. 
Acceleration (Peak): 7044A — Y-axis, 1000 in./sec? (2540 cm/sec’), 
X-axis, 500 in./sec? (1270 cm/sec?). 
7045A — (Fast Response Only) Y-axis 3000 in./sec? (7620 cm/sec?) 
X-axis 2000 in./sec? (5080 cm/sec). 


TYPICAL PERFORMANCE LIMITS 
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sete (Hz) 

Accuracy: +0.2% of full scale. 
Linearity (Terminal Based): +0.1% of full scale. 
Resettability: 0.1% of full scale. 
Overshoot: 7044A — 2% of full scale (maximum). 

7045A — 1% of full scale (maximum). 
Zero Set: Zero may be placed anywhere on writing area or electrically off scale up to one full scale from zero index. 
Environmental (Operating): Meets HP Class B which includes 0°C to 55°C and <95% RH (40°C). 


GENERAL SPECIFICATIONS 


Writing Mechanism: Servo actuated ink pen. 

Writing Area: 10 in. x 15 in. (25 cm x 38 cm). 

Paper Holddown: Autogrip electric paper holddown grips charts 11 in. x 16.5 in. and standard European size A3 
(29,7 cm x 42 cm) or smaller. Special paper not required. 

Pen Lift: Electric (Remote, Option 007, via contact closure or TTL level). 

Power: 115 or 230 volts ac 10%, 50 to 400 Hz; 7044A, 135 VA; 7045, 175 VA. 

Weight: Net, 30 Ib (13,7 kg); shipping 42 Ib (19,1 kg). 
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Figure 1-4. Model 7044A/7045A Dimension Drawing 
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Figure 1-5. Time Base — Option 001 


TABLE 1!-2. OPTIONS 


OPTION DESCRIPTION 
sas Time Base X or Y 


Event Marker (Electric) 
Plug-In (requires 007) 


19.2 k Retransmitting 
Potentiometer, X-axis 
(requires 007) 


13.1 k Retransmitting 
Potentiometer, Y-axis 
(requires 007) 


TTL Remote (Autogrip, Servo Mute, 
Response, 7045A Only) 
(requires 007) 


as 
007 Rear Connector, 37 Pin 


1-3 


the top of the chart paper. The cartridge-type pen is 
actuated by a remote contact closure. (May be field 
installed.) See Figure 1-6. 


Figure 1-6. Event Marker — Option 002 


1-14. X-AXIS RETRANSMITTING POTENTIOMETER — 
OPTION 003. 


1-15. A 19.2 k potentiometer coupled to the 7044A/7045A 
servo drive supplies an accurate position indication of the 
pen in the X-axis. (May be field installed.) See Figure 1-7. 


BALANCE 
POTENTIOMETER 


RETRANSMITTING 
POTENTIOMETER 


Figure 1-7. X-Axis Retransmitting 
Potentiometer — Option 003 


1-16. Y-AXIS RETRANSMITTING POTENTIOMETER — 
OPTION 004. 


1-17. A 13.1 k potentiometer coupled to the 7044A/7045A 
servo drive supplies an accurate position indication of the 
pen in the Y-axis. (May be ordered only at time of record- 

er purchase.) See Figure 1-8. 


RETRANSMITTING 
POTENTIOMETER 


Figure 1-8. Y-Axis Retransmitting 
Potentiometer — Option 004 


1-18. TTL REMOTE CONTROL — OPTION 005. 


}-19. Transistor-Transistor Logic (TTL) interface for re- 
mote control of Autogrip, X and Y-axis servo mute, and 
response (7045A only) is provided for both 7044A and 
7045A. (May be field installed.) 


1-20. METRIC SCALING — OPTION 006. 


1-21. Metrically scaled and calibrated version of either 
instrument is provided. (May be ordered only at time of 
recorder purchase.) 


1-22. REAR CONNECTOR — OPTION 007. 


1-23. All the necessary connections except power are inter- 
faced through this installed option. A mating connector is 
supplied in the Accessory Kit. (May be ordered only at time 
of recorder purchase.) See Table 1-2. 


1-24. ACCESSORIES. 


1-25. Included in the standard Accessory Kit are a package 
of red and blue disposable pens, slidewire lubricant, slide- 
wire cleaner, and a one-ampere fuse. Additional acces- 
sories are added when certain options are added. 


. 


TABLE 1-3. OPTION SPECIFICATIONS 
TIME BASE — OPTION 001 


Sweep Rates: Six selectable rates from 0.5 through 100 sec/in. (0.25 through 50 sec/em). X or Y axis. 
TTL sweep indication provided if Option 007 is ordered. 


Accuracy: +1% full scale at 25°C (+0.1% degrees C maximum). 


Linearity: +0.5% full scale at 25°C (to 0.04%/degrees C maximum). 

EVENT MARKER — ELECTRIC — OPTION 002 

Marking Area: Upper margin aligned with X-axis position. 

Excursion: Approximately 0.05 inch. 

Ink Capacity: 0.45 cc cartridge, writing distance 500 ft minimum. 

Control: Remotely by contact closure to ground. TTL logic control (Option 007 required). 
RETRANSMITTING POTENTIOMETERS — OPTIONS 003 AND 004 


Resistance: 19.2 k ohms 410% (X-axis) 
13.1 k ohms +10% (Y-axis) 


Linearity: +0.1% full scale (terminal based). 
Contact Resistance: 4 k ohms (maximum). 
TTL REMOTE CONTROL — OPTION 005 
Operating Levels: Contact closure (0.2 mA) to ground or TTL levels. 
Logic (0): Between —0.5 Vdc and +0.4 Vdc. 
Logic (1): Between +2.4 Vdc and +5.5 Vdc. 
Controls: Allows remote control of Autogrip, Servo Standby, and Response (7045A only). 
REAR CONNECTOR — OPTION 007 
Connects event marker, X and Y retransmitting potentiometers, and TTL (all require rear connector for operation). 


Standard models with rear connector provide X and Y inputs and pen lift TTL controls. 


TTL and rear connector provide Autogrip and Servo Standby capability on 7044A. Additionally, X and Y Response 
on 7045A model. 


Time Base and Rear Connector supplies START and RESET remote capability. 


SECTION I 


INSPECTION AND INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section provides information for incoming inspec- 
tion, installation, storage, and shipping of the 7044A and 
7045A X-Y Recorders. Also included is the information 
required to field install and/or modify options for the two 
models. 


2-3. INCOMING INSPECTION. 
2-4. MECHANICAL CHECKS. 


2-5. Inspect the instrument for mechanical damage, 
scratches, dents, or other defects. Also check the cushion- 
ing materials for signs of severe stress. 


2-6. ELECTRICAL CHECKS. 


2-7. The electrical performance of the instrument should 
be verified upon receipt. Performance checks, suitable for 
incoming inspection as well, are presented in Section V. 


2-8. DAMAGE CLAIMS. 


2-9. If the instrument is damaged in transit, or fails to 
meet specifications upon receipt, notify the carrier and 
the nearest Hewlett-Packard office immediately. A list of 
field offices is conveniently located in the back of this 
manual. Retain the shipping carton and padding material 
for the carrier’s inspection. The field office will arrange 
for replacement or repair of your instrument without 
waiting for claim settlement against the carrier. 


2-10. STORAGE. 


2-11. When the instrument is to be stored for a period of 
time, the disposable pen and the event marker cartridge 
(if Option 002 is installed) should be removed and the 
upper part of the carriage arm clamped to the right side 
of the instrument to prevent damage during handling. 
Flush event marker ink lines out with water. Seal the 
instrument in moisture-proof covering with desiccant and 
repackage in a container similar to the original factory 
carton. 


2-12. SHIPPING. 


2-13. Before returning the instrument for any reason, 
notify the local field sales office of the difficulty encoun- 
tered giving the model and serial number of the instrument. 
They will furnish shipping instructions. The following 


precautions should be taken when repackaging the 
recorder: 


a. Remove disposable pen and event marker assembly 
(Option 002 if installed). 


b. Clamp the upper end of carriage arm and pen carriage 
to the right side of recorder with shipping clamp (HP Part 
No. 07040-60921) to prevent movement while in transit. 


c. Wrap instrument in heavy paper or plastic and surround 
with three to four inches of shock-absorbing material to 
cushion and prevent movement inside shipping container. 
Container should be sufficiently durable to prevent dam- 
age to instrument during handling. If in doubt, request 

a shipping carton from nearest Hewlett-Packard Sales/ 
Service Office. 


2-14. RECORDER INSTALLATION. 
2-15. MECHANICAL INSTALLATION. 


2-16. The instrument is equipped with built-in rack 
mounting brackets for placing in a standard 19-inch cab- 
inet. Four screws (two on each side) are used for easy 
installation. Feet and side trim panels are provided for 
bench type operation. Remove side trim panels before 
rack mounting. See Figure 2-1. 


Figure 2-1. Recorder Installation 


2-17. COOLING. 


2-18. Cooling is provided by convection. The location or 
mounting of the instrument must ensure adequate air 
circulation. 


2-19. OPTION INSTALLATION/CONVERSION. 


2-20. These two models may be equipped with options 

which can increase the versatility and application to special 
operating requirements. The following paragraphs describe 
those options that can be installed or modified in the field. 


2-21. EVENT MARKER — OPTION 002. 
2-22. Installation is accomplished for either model per the 


instructions accompanying Event Marker Kit, Part Number 
07044-60001. 


2424. K-ARIS RETRANSMITTING POTENTIOMETER — 
¥ OPTION, 003. owe OS 


2-24. * sitaeatbivie is accomplished per instructions accom- 
panying X-axis Retransmitting Rotep ameter Kits Part 4 
Number 07040-60912. ; . 
2-25. TTL REMOTE CONTROL — OPTION 005. 
2-26. To install this option in Model 7044A (Kit Part 
Number 07044-60780) or Model 7045A (Kit Part Number 
07045-60150) perform the following procedure: 

NOTE 


It is necessary for Option 007, Rear Con- 
nector, to have been installed. 
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a. Stand recorder on front side. Remove bottom cover 
(6 screws). 


b. Install TTL Remote Control Board, Part Number 
07044-60300 (7044A) or 07045-60120 (7045A) in pro- 
vided space in left extreme corner (3 screws). See Fig- 
ure 2-2. 


c. Connect four cable assemblies to Rear Connector. 


Figure 2-2. TTL Remote Control Installation 


¢ 


SECTION Ill 


OPERATING INSTRUCTIONS 


3-1. OPERATING REQUIREMENTS. 
3-2. GENERAL. 


3-3. The basic function of the Models 7044A and 7045A 
X-Y Recorders is to produce a cartesian coordinate graph 
showing the relationship between two variable functions. 
Slowly varying dc signals representing these functions are 
applied to the input terminals of the respective X and Y 
axis of the recorder and its controls adjusted so that the 
resulting graph will cover the desired region of the graph. 


Before attempting to operate the instru- 
ments, the user should become familiar 
with the input requirements and various 
control functions as outlined in the fol- 
lowing paragraphs. 


3-4. CONTROLS, CONNECTORS, AND INDICATORS. 


3-5. The front and rear panel controls, connectors, and 
indicators are depicted and explained in Figures 3-1 and 
3-2. The 37-pin rear connector, Option 007, is depicted 
in Figure 3-3. 


3-6. ELECTRICAL REQUIREMENTS. 
3-7. OPERATING POWER. 


3-8. The ac power supplied to the models should be either 
115 or 230 volts, 50 to 400 Hz, single phase. A voltage 
selector switch located on the underside of the instrument 
on the connector panel must be set to correspond to the 
available supply voltage. A 2-ampere fuse is used for 115- 
volt operation and a l-ampere for 230 volts. A power 
cord is supplied to connect the recorder to the power 
source. 


3-9. INPUT SIGNALS. 


3-10. The recorder’s input terminals (HI and LO), located 
on the front panel, must be supplied with varying dc sig- 
nals. These signals should vary at a rate within the response 
capabilities of the instruments and have amplitudes within 
their scale ranges or an erroneous recording may result. 

It is possible to have an excessive amount of ac noise 
present in the input signals, thereby resulting in recorder 
response becoming oscillatory and inaccurate. It is impor- 
tant that the side of the signal with the lowest impedance 


to ground side is connected to the LO input terminal of 
the instrument. If this results in the recorder axis moving 
in the wrong direction, reset POLARITY switch to +RT 
or —RT for X-axis or to +UP or —UP for the Y-axis. If 
excessive normal mode noise is present on the input sig- 
nals, an external filter(s) may be necessary. 


3-11. GROUNDING. 


3-12. For optimum performance, the third prong of the 
ac power cord must be grounded. When operating from 
ungrounded power sources, secondary grounding method 
is mandatory. 


3-13. OPERATING PRECAUTIONS. 
3-14. SERVO. 


3-15. To avoid unnecessary wear on the balance potentiom- 
eters and other mechanical parts, place the SERVO toggle 
switch in STANDBY when not recording. 


3-16. If the input voltage exceeds the range setting, the 
pen will move quickly to one end of its travel and strike 
the drive mechanism stop. The motor will stop, protecting 
the recorder against damage until the input signal returns 
to an onscale value. 


3-17. RESPONSE SWITCH. 


3-18. On the 7045A, position RESPONSE toggle switch 
in SLOW position. This permits making prerecording span 
and zero adjustments without the pen and arm driving 
against the stops at full slewing speed. This position also 
enables the user to record slow input signals or reduce the 
speed of the instrument. 


3-19. OPERATING INSTRUCTIONS. 
3-20. CONNECT POWER. 


3-21. Set the power voltage selector switch, located on 
the underside of the instrument, to either 115 or 230 
volts (+10%) depending on the available power source. 
Connect the power cord between the power receptacle 
and the power source. 


3-22. ENERGIZE RECORDER. 


3-23. Place the LINE toggle switch to the ON position. 
This will furnish power to the recorder. 


POLARITY SWITCHES (-RT +RT, -UP, +UP). Two toggle switches; one for the X-axis and the other for 
the Y-axis; provide polarity reversal. 


RESPONSE SWITCH (7045A ONLY). A two-position toggle switch labeled SLOW and FAST. Use SLOW 
position for making prerecording adjustments, and also, if desired, record slow incoming signals or reduce speed 
of instrument. 


ZERO CONTROLS. A control in each axis for adjusting the pen’s zero position on the chart. 


ZERO CHECK SWITCHES. A pushbutton switch to verify the zero setting of either the X or Y axis. When 
depressed, the input signal is disconnected and the pen returns to its zero position. 


RANGE SWITCHES. A selector switch for each axis allowing the selection of 10 calibrated positions. 


VERNIER CONTROL. A vernier control in each axis for multiplication of input range setting; overlaps two 
adjacent calibrated ranges. 


LINE SWITCH. A two-position toggle switch; OFF and ON; that controls the application of the ac line voltage 
1o the recorder. 


CHART SWITCH. A two-position toggle switch; RELEASE and HOLD; that controls the chart holding func- 
tion of the Autogrip table. 


SERVO SWITCH. A two-position toggle switch; STANDBY and ON; that controls servo actuation for both 
axes. 


PEN SWITCH. A two-position toggle switch; LIFT and RECORD; that controls the lowering and raising of 
the pen. 


INPUT TERMINALS. Two input terminals are available for each axis. They are labeled HI and LO and will 
accept either open wire or banana plug connectors. 


TIME BASE — OPTION 00!. One control knob for the selection of six sweep speeds in either axis. To deter- 
mine the axis, place toggle switch from OFF to X or Y, then select sweep using sweep rate knob. RESET/ 
START toggle switch stops sweep cycle, lifts pen, and resets pen to original starting position when placed in 
RESET; in START position, drops pen, sweeps pen across chart at selected rate. 


The input signal is not disconnected from the axis that has sweep. Although this 
input no longer affects that axis, to avoid accidentally overloading the input, remove 
the signal from the axis in sweep. 


Figure 3-1. Control Panel — 7044A and 7045A 
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LINE FUSE HOLDER. For 115 Vac, use a 2-ampere fuse and for 230 Vac, use a l-ampere fuse. A 2-ampere 


fuse is installed in the recorder at the factory. A l-ampere fuse is supplied in the Accessory Kit. 


POWER CORD RECEPTACLE. Use the power cord provided with the recorder. 


LINE VOLTAGE SELECTOR SWITCH. A two-position slide switch labeled 115 and 230. 


Operation with the LINE VOLTAGE 
may damage the recorder. 


SELECTOR switch in the incorrect position 


REAR CONNECTOR — OPTION 007. A 37-pin connector for the application of all mainframe connections 
except power. A mating connector is supplied in the Accessory Kit. 


Figure 3-2. Rear Panel 


3-24. INSTALL PAPER. 


3-25. Place chart paper on the recording platen and align 
the left edge with the paper stop. To energize the platen, 
place CHART toggle switch to HOLD. 


3-26. INSTALL PEN. 


3-27. The disposable pen is pushed into the notched hold- 


er located on the scale, and twisted clockwise to lock in 
holder. 


The disposable pen incorporates a preci- 
sion writing tip. Care must be taken not 
to damage this tip during pen changing or 
other handling. Writing by hand on any 
surface may damage pen tip. Use pen 
only in pen holder on recorder. 


3-28. SET VERNIER CONTROL. 


3-29. Vernier control enables operator to adjust recorder 
sensitivity to any value between fixed ranges. It is often 
used to adjust the recorder sensitivity to align with actual 
function to be measured — not necessarily voltage (i.e. 
100 Ibs/in., 20 dB/in.). 


3-30. CONNECT INPUTS. 


3-31. Connect the signal inputs to each axis through the 
front input terminals using open wires or banana connectors. 


3-32. ZERO SET. 


3-33. Connect the input signals to the recorder and adjust 
the zero position so that the resulting graph will cover the 
desired area on the paper. 


3-34. LOWER PEN. 


3-35. Lowering the pen for recording purposes is accom- 
plished by positioning the PEN toggle switch to RECORD. 
When TTL, Option 005, is installed, pen lowering is ener- 
gized by level changes to less than +0.4 Vdc. Changing level 
to between +2.4 and +5.5 volts will raise the pen. 


{ LOW 


X AXIS INPUT 4 
| 


FULL SCALE 


X AXIS ( 
RETRANS POT < WIPER = 
(OPTION 003) | 

ZERO 


TIME BASE 
(OPTION 001) 
Mae ie 


O 
RESET 


SWEEP INDICATION 
(OPTION 001) 


(+5V) — 


Low } 
\’ AXIS INPUT 


HI 


FULL SCALE \ 


| Y AXIS 
WIPER > RETRANS POT 
(OPTION 004) 
ZERO 


TIME BASE 
(OPTION 001) 


e o-— 
START 


Y RESPONSE 

stow * RE 0 (MODEL 7045A ONLY 

FAST 6 — TTL OPTION 005) 

SLOW 5% RESPONSE = (MODEL 7045A ONLY 
—_ TTL OPTION 005) 


O<—O———5_ITTL oPTION 005) 
STANDBY auagT + 
RELEASE - 
v 0 (TTL OPTION 005) 


ee EVENT MARKER = 


O<—C-—_————_ (OPTION 002) 


O PEN — 
RECORD 


LIFT O 


Figure 3-3. Rear Connector — Option 007 


SECTION IV 


THEORY OF OPERATION 


4-1. GENERAL. 
42. PURPOSE. 
4-3. The theory of operation for the Models 7044A and 


7045A X-Y Recorders is explained in the following para- 
graphs detailing the models’ important circuits. In addi- 


tion, the Time Base Circuitry, Option 001, is also described. 


Simplified block diagrams of the standard instruments are 
presented in Figures 4-1 and 4-2. 


44, CIRCUIT DESCRIPTION. 

4-5. PREAMPLIFIER (X AND Y AXES). 

4-6. The Preamplifier consists of Q1, ICI, and their asso- 
ciated components. It is a dc amplifier that has a gain set 


by switch S2A. The sensitivity at the output of the pre- 
amplifier is 60 mV/inch. 


R12 
SLIDEWIRE 


g ed A3R27 
A3A17 fF > 


AIXC11 


4-7. SLIDEWIRE BUFFER AMPLIFIER (X AND Y 
AXES). 


4-8. IC3 (7044A/7045A X-Axis) or IC4 (7045A Y-Axis) 

is connected in a unity gain configuration and is connec- 
ted to the Slidewire Wiper. It provides a high input imped- 
ance to the Slidewire Wiper. 


4-9. SERVO AMPLIFIER (X AND Y AXES). 

4-10. The Servo Amplifier consists of IC4 (7044A/7045A 
X-Axis) or ICS (7045A Y-Axis) and its associated compo- 
nents. The Servo Amplifier sums current from three 


sources; the Preamplifier output, the Slidewire Buffer 
Amplifier output, and the Zero Control! Wiper. 


4-11. POLARITY SWITCH (X AND Y AXES). 


4-12. The Polarity Switch, S1, determines whether IC2 
(7044A/7045A X-Axis) or IC3 (7045A Y-Axis) and its 
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Figure 4-1. Model 7044A X and Y Axes/7045A X Axis Simplified Block Diagram 
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associated components have a gain of +1 or -I and deter- 
mines whether positive signals drive the recorder +UP or 
-UP (Y-axis) or +RT or -RT (X-axis). 


4-13. PHASING AMPLIFIER (7045A Y-AXIS). 


4-14. The Phasing Amplifier consists of IC2 and its asso- 
ciated components. It changes the phase of the Y input 
signal to compensate for the difference between the X and 
Y mechanics, and, therefore, equalize the velocity lag in 
each axis. 


4-15. LIMIT SWITCHES (7045A Y-AXIS). 


4-16. The upper and lower Limit Switches consist of IC6, 
Q4 and IC7, Q5, respectively, along with their associated 
components. IC6 and IC7 serve as comparators to sense 
when the pen position is in the upper or lower extremities 
of the desired pen travel. When the pen reaches one of 
these extremities, IC6 or IC7 switches Q4 or Q5 to a sat- 
urated state, and, thus, shorts the Servo Amplifier output. 


PREAMP 


4-17. CIRCUIT DESCRIPTION — OPTIONS. 
4-18. TIME BASE — OPTION 001. 


4-19. INTEGRATOR. The ramp for the sweep is genera- 
ted by an Electronic Integrator consisting of QI, IC7, and 
their associated components. When St relay is opened, 
C2 is charged from the operational amplifier AR3. This 
generates a linear ramp voltage that is applied to the X or 
Y axis amplifier. When SI is closed, C2 is discharged and 
the sweep is reset. 


4-20. CONTROL CIRCUITRY. The TTL gates IC] (A. B, 
C, D) and IC2 (A, B, C, D) provide start, reset, and pen drop 
control functions. IC2A, IC2B, and IC2C gates form a 
NAND-LATCH flip-flop which holds the time base in 
either sweep or reset mode by controlling S1 through Q3. 
Gate IC1D and Q4 and their associated circuitry form a 
one-shot multivibrator with a one-second time delay that 
fires every time a reset command is given. This holds off 
the sweep from being re-started before the X-axis has re- 
turned to zero. When the sweep is ready to be started, a 
logic level appears at the output of gate IC2D. 
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Figure 4-2. Model 7045A Y-Axis Simplified Block Diagram 
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SECTION V 


MAINTENANCE, PERFORMANCE CHECKS, AND ADJUSTMENTS 


5-1. INTRODUCTION. a sponge or cloth saturated in plain soap and warm water, 
then wiped dry. 
5-2. This section provides information for maintenance, 


performance testing, functional checks, and adjustments c. Every 18 to 24 months, gears should be cleaned 

of the 7044A and 7045A X-Y Recorders. Maintenance thoroughly with a solvent and relubricated. Do not use 
procedures. tests, and adjustments will ensure that the in- soap or water on these components. 

strument conforms to specifications. Functional checks ; ——._ 
maintain the instruments in operational condition. If the a d. The following method is recommended for cleaning & 


refer to Section VII, Troubleshooting. films on table surface will lower paper holding force. The 
1 film may be removed and table holding ability restored by \ 

5-3. PREVENTIVE MAINTENANCE. \ using the following cleaning procedure. If strong chemicals, 

‘abrasives, or too much water is used, table may be per- 

; manently damaged. To clean: 


instruments fail to meet specifications, or are inoperable, (- Autogrip table. Dust and other accumulation of foreign 


5-4. GENERAL. 


accurate, trouble-free operation. This requires periodic 
lubrication, performance checks, and visual and electrical 
checks. In accordance with good maintenance procedures 

for all precision measuring instruments, Hewlett-Packard | 


2. Select mild liquid soap. Do not use products with 


| 
5-5. These instruments must be maintained properly for | 1. Remove pen and paper from recorder. / 
| abrasive or corrosive chemicals. 


recorders should be protected from dust. Cover these ; 3. Use soft cloth that will not scratch surface, but { 
instruments when not in use. ; absorb water. j 
5-6. ENVIRONMENTAL OPERATION. 4. Saturate cloth in warm, soapy water. Wring cloth 


/ until majority of water has been removed. 
5-7. These instruments are designed to operate over an 
ambient temperature range of O°C to 55°C. Operation 5. Wipe table surface with damp cloth until table is \ $F 
under other conditions will produce inaccurate results and clean. iS qe 
may cause damage to the recorder. In areas with high i 
humidity, graph paper may expand, affecting the accuracy | ' 
of the grid lines. The area of operation should also be as } f 


! 

Hy 
i 
t 


free as possible of air contamination (soot, smoke, fumes, } Never permit water to stand:on Autogrip 
etc.). Excessive air contamination will require more fre- | surface. It may permanently damage the 
quent cleaning. } table. ! 
i i 
! i 
5-8. CLEANING. i 6. Wipe any moisture from surface. j 
! 
5-9. Thorough cleaning should be performed periodically. ; 7. Allow a few minutes to dry before recording. 


Intervals are determined by type of operation, local air 
contamination, and climatic conditions. Under normal 
use and conditions, cleaning intervals should be nine to 
twelve months. Cleaning routine should include the \ Do not use solvents or silicone-based 
following: ; cleaners of any type on the table. 


\ 

a. Remove platen and bottom cover. See paragraph 5-18, 5-10. POTENTIOMETER CLEANING. 

steps c and d. 

5-11. Irregular or jumpy recordings produced by smooth 


b. In accessible areas where there is only dust accumula- signals on a properly adjusted recorder may indicate worn 
tion, cleaning can be accomplished with an air gun. In or dirty potentiometers or wipers. To clean: 

more accessible areas and where air gun will not remove 

dirt, dust, or ink, accumulation should be removed with a. Slide pen carriage to extreme right. 


b. Remove rear hood assembly. See paragraph 5-18, 5-12. LUBRICATION. & 
step b. Remove Autogrip table for X-axis potentiometer 


cleaning. See paragraph 5-18, step c. 5-13. This is a precision instrument. Gears and other 
moving parts have very close tolerances. Intervals between 
c. Lift pen holder up. Raise pen scale. Slidewire is periodic lubrication are determined by the type of opera- 
accessible. See Figure 5-1. tion, local air contamination, and climatic conditions. 
All ball bearings are pre-lubricated. No lubrication is 
d. Spray entire potentiometer and wiper with Slidewire needed for them. The procedure for periodic lubrication 
Cleaner, Part Number 5080-3605. Rapidly move pen is as follows: 


carriage through several excursions. 

a. Clean and lubricate balance potentiometer and clean 
e. Thoroughly saturate a Kimwipe or cotton swab with X-axis slide rod with dry Kimwipe every 3 to 6 months. 
cleaner. Rub potentiometer along entire length using See paragraph 5-11. 
tissue or swab. See Figure 5-1. 

b. Every 18 to 24 months: 


NOTE 
1. Clean and lubricate drive gears and guide under Y-axis 
If there is discoloration on tissue or swab, slider rod with light grade silicone grease, Part Number 
repeat until there is no stain. Then clean 6040-0297. A light film of grease is sufficient. 
once more to ensure all contaminants are 
removed, 2. Clean and lubricate Y-axis slider rod with instrument 


oil, Part Number 6040-0220. 
f. After cleaning, lubricate sparingly with furnished 
Slidewire Lubricant, Part Number 5080-3635. Do not 3. Clean X-axis slider rod with dry Kimwipe: do not 
allow lubricant to get on drive cable. See Figure 5-2. lubricate. 
This will reduce wear and chemical contamination. 
5-14. VISUAL INSPECTION AND MECHANICAL 


NOTE FREEDOM TEST. 
ms) 

Cleaning X and/or Y Retransmitting Poten- 5-15. During periodic eleaning and lubrication, a planned © 
tiometers, Options 003 and 004 respectively, inspection should be performed. The following steps are 
is accomplished in the same manner as the a general approach. 
Balance Potentiometers. The location of 
X Retransmitting Potentiometer on the a. Check both X and Y drive gears for proper adjustment 
7044A and 7045A is under the rear hood (zero backlash), and any worn or damaged teeth. 
assembly next to the X Balance Potentiom- 
eter. The Y Retransmitting Potentiometer b. Inspect X-axis drive cable pulleys for any binding. 
is on the pen carriage opposite the Balance 
Potentiometer on the 7044A and 7045A. c. Ensure servo motors are mounted securely. 


PART NO 


530-38 
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Figure 5-1. Potentiometer Cleaning Figure 5-2. Potentiometer Lubrication 
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d. Slide pen carriage through several excursions, listening 
for scrapes, grinding noises, etc., while feeling for any 
binding in the movement. Repeat procedure for carriage 
arm. If binding or other problem exists, perform step g. 


e. Check cables of both axes for evidence of fraying or 
rubbing. 


f. Check components for evidence of overheating, loose 
connections, cracked circuit boards, or other defects. 


g. Remove bottom cover per paragraph 5-18, step c. 
Disconnecl X servo motor from X-axis Amplifier Board. 
Connect servo motor to output of Power Supply. Set 
Power Supply tor output of 3 V for 7044A or 1.5 V out- 
put for 7O45A recorder. Monitor on Digital Voltmeter. 
Servo motor should drive X-axis arm from one stop to 
another. Harm stops along travel, mechanical bind may 
exist. Clean slider rod. If situation continues, perform 
paragraph 5-87, step ft, correct bind, or replace servo 
motor per paragraph 5-30. 


h. Repeat step g tor the Y-axis. For both models, set 
Power Supply for output of 3 V. 


5-16. MECHANICAL MAINTENANCE. 


N- 


7. DISASSEMBLY/ASSEMBLY. 


5-18. Access to components for maintenance, checks, 
and adjustments require removal of exterior parts first, 
such as panels, covers, etc. To remove certain parts, 
perform the following procedures: 


a. Rear Hood Assembly — remove two screws from back 
side of cover. 


b. Bottom Cover — set on front (panel at bottom). Re- 
move six screws. All circuit boards are visible. 


c. Autogrip Table — for maintenance on X-axis poten- 
tiometer, wipers, cable assembly, etc., remove fout screws, 
slide pen carriage to right, ease platen up and out on 

left side, disconnecting two pins to Power Supply Board 
before easing platen all the way out. 


NOTE 


The majority of screws in the two models 
are Phillips; however, they are a new and 
improved type called POSIDRIV. These 
screws are less likely to deform or strip, 
provided the special POSIDRIV screw- 
driver is used. Two models are available, 
the small model, Part Number 8710-0899, 
and the larger one, Part Number 8710-0900. 


5-19. X—AXIS POTENTIOMETER REPLACEMENT. 


5-20. To remove and replace X-axis Balance Potentiometer, 


perform the following steps. 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


b. Place recorder right side up. Remove one screw 
holding wiper block to slider block. Ease out carefully 
as Wiper assembly is easily damaged. 

c. Slide carriage arm to right side. Stand recorder on 


right side. Remove three nuts holding potcntiometer from 
underside of recorder. See Figure 5-3. 


d. Remove screw retaining left end of X slider rod and 
loosen screw on right end. 


e. Partially ease out X-axis balance potentiometer. 


f. Carefully unsolder three wires from potentiometer 
(note wire colors). 


g. Remove potentiometer. Lift slider rod to allow 


clearance. 


h. Install new balance potentiometer, Part Number 
07040-60570. 


i. Reassemble, reversing procedures. 


5-21. X—AXIS WIPER REPLACEMENT. 


5-22. The wiper assembly is manufactured with very 
close tolerances necessary for long life and reliability. 
The wiper is located on the X-axis wiper block. To 
remove, perform step b, paragraph 5-20. Install new 
wiper, Part Number 5080-8117 with the same screw 
that held the old wiper. 


Figure 5-4. Pen Lift Bar Removal 


5-23. Y-AXIS POTENTIOMETER REPLACEMENT. 


5-24. To remove and replace Y-axis Balance Potentiometer: 


a. Remove disposable pen. Remove Rear Hood Assembly 
and platen. See paragraph 5-18. 


b. Unhook spring at right side of pen lift bar. Snap off 
retaining ring at right end of pen lift bar. Lift bar up and 
out. See Figure 5-4. 


c. Insert small flat blade screwdriver under drive cable 
near Y-axis servo motor pinion. Pry up on cable while 
turning gear/pulley clockwise. Cable will snap free. 


d. Remove screw at motor end of carriage arm. See Fig- 
ure 5-5. 


e. Carefully press slidewire wipers free of potentiometer 
to prevent damage while easing potentiometer assembly 


from under slider rod/carriage assembly. Free Y-axis string- 


ing from bottom pulley. 


f. Unsolder three wires from potentiometer. Note wire 
colors. 


g. Y-axis balance potentiometer assembly should now be 
free of recorder. See Figure 5-6. Remove bottom pulley 
assembly and install on new potentiometer assembly, 

Part Number 07040-60550. 


h. Restring Y-axis. Reassemble, reversing procedure. 


i. Lubricate slider rod, guide under slider rod, and bal- 
ance potentiometer. 
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Figure 5-5. Carriage Arm Removal 
5-25. Y-AXIS WIPER REPLACEMENT. 


5-26. The wiper assembly is located on the Y slider block 
inside the recording arm. To remove, perform the follow- 


ing steps: ©@ 


a. Remove disposable pen. Remove Rear Hood Assembly 
and platen. See paragraph 5-18. 


b. Lift open Y scale. Remove pen holder assembly by 
removing four screws. 


Figure 5-6. Y-Axis Balance Potentiometer Removal 


@ 


c. Move Y slider block toward bottom of recording arm. 


d. Carefully insert small piece of heavy paper or card 
between Y wiper contacts and slidewire to protect 
potentiometer. 


e. Remove POZIDRIV screw which retains Y axis slider 
rod at bottom of recording arm. Remove Y scale. 


f. Carefully lift slider block upward and rotate to provide 
access to wiper assembly. 


g. Remove wiper assembly held by one screw. 


h. Install new wiper, Part Number 5080-8117, in reverse. 
Clean and lubricate potentiometer, see paragraph 5-11]. 


NOTE 


If Options 003 and/or 004, X and Y Re- 
transmitting Potentiometer, respectively, 
are installed, the procedure for removal 
and replacement is identical to X and Y 
Balance Potentiometer removal and re- 
placement. The part number for the X- 
axis Retransmitting Potentiometer is 
07040-60570; the Y-axis Retransmitting 
Potentiometer is 07040-60560. 


5-27. X—AXIS DRIVE GEAR REPLACEMENT. 


5-28. To replace the X-axis drive gear, perform the fol- 
lowing procedure: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


b. Loosen X-axis stringing by loosening screw on slider 
block. See Figure 5-7. Remove stringing from drive gear. 
Use masking tape to hold string in place. 


c. Stand recorder on front side, hold nut and remove No. 
6-32 screw mounting gear. Remove gear. See Figure 5-8. 


d. Replace with new gear assembly, Part Number 07040- 
60710. 


e. Reassemble in reverse. Restring per paragraph 5-33 
for 7044A or 5-34 for 7045A. 


f. Adjust gear backlash per paragraph 5-82. 
5-29. SERVO MOTOR MAINTENANCE. 


5-30. The servo motors are basically free from maintenance. 
The high thermal mass aluminum frames and all-ball-bearing 
construction provide long life. Do not disassemble a servo 
motor as this will result in weakening the magnetic field 
strength and produce substandard performance. If it be- 
comes necessary, however, to replace either the X or the 


Figure 5-7. X-Axis Stringing Removal 


Y-axis servo motor, perform the procedure indicated in 
the following steps: 


a. X-Axis Servo Motor. 


1. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


2. Stand recorder on front side. Unsolder two wires 
from feedthrough capacitors. Note wire colors. Remove 
third lead (ground) by removing Phillips screw. 


Figure 5-8. Drive Train Bearing Replacement 
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Figure 5-4. Pen Lift Bar Removal 


5-23. Y-AXIS POTENTIOMETER REPLACEMENT. 


5-24. To remove and replace Y-axis Balance Potentiometer: 


a. Remove disposable pen. Remove Rear Hood Assembly 
and platen. See paragraph 5-18. 


b. Unhook spring at right side of pen lift bar. Snap off 
retaining ring at right end of pen lift bar. Lift bar up and 
out. See Figure 5-4. 


c. Insert small flat blade screwdriver under drive cable 
near Y-axis servo motor pinion. Pry up on cable while 
turning gear/pulley clockwise. Cable will snap free. 


d. Remove screw at motor end of carriage arm. See Fig- 
ure 5-5. 


e. Carefully press slidewire wipers free of potentiometer 
to prevent damage while easing potentiometer assembly 


from under slider rod/carriage assembly. Free Y-axis string- 


ing from bottom pulley. 


f. Unsolder three wires from potentiometer. Note wire 
colors. 


g. Y-axis balance potentiometer assembly should now be 
free of recorder. See Figure 5-6. Remove bottom pulley 
assembly and install on new potentiometer assembly, 

Part Number 07040-60550. 


h. Restring Y-axis. Reassemble, reversing procedure. 


i. Lubricate slider rod, guide under slider rod, and bal- 
ance potentiometer. 
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Figure 5-5. Carriage Arm Removal 
5-25. Y-AXIS WIPER REPLACEMENT. 


5-26. The wiper assembly is located on the Y slider block 
inside the recording arm. To remove, perform the follow- 


ing steps: ia 


a. Remove disposable pen. Remove Rear Hood Assembly 
and platen. See paragraph 5-18. 


b. Lift open Y scale. Remove pen holder assembly by 
removing four screws. 


Figure 5-6. Y-Axis Balance Potentiometer Removal 
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c. Move Y slider block toward bottom of recording arm. 


d. Carefully insert small piece of heavy paper or card 
between Y wiper contacts and slidewire to protect 
potentiometer. 


e. Remove POZIDRIV screw which retains Y axis slider 
rod at bottom of recording arm. Remove Y scale. 


f. Carefully lift slider block upward and rotate to provide 
access to wiper assembly. 


g. Remove wiper assembly held by one screw. 


h. Install new wiper, Part Number 5080-8117, in reverse. 
Clean and lubricate potentiometer, see paragraph 5-11. 


NOTE 


If Options 003 and/or 004, X and Y Re- 
transmitting Potentiometer, respectively, 
are installed, the procedure for removal 
and replacement is identical to X and Y 
Balance Potentiometer removal and re- 
placement. The part number for the X- 
axis Retransmitting Potentiometer is 
07040-60570; the Y-axis Retransmitting 
Potentiometer is 07040-60560. 


5-27. X-AXIS DRIVE GEAR REPLACEMENT. 


5-28. To replace the X-axis drive gear, perform the fol- 
lowing procedure: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


b. Loosen X-axis stringing by loosening screw on slider 
block. See Figure 5-7. Remove stringing from drive gear. 
Use masking tape to hold string in place. 


c. Stand recorder on front side, hold nut and remove No. 
6-32 screw mounting gear. Remove gear. See Figure 5-8. 


d. Replace with new gear assembly, Part Number 07040- 
60710. 


e. Reassemble in reverse. Restring per paragraph 5-33 
for 7044A or 5-34 for 7045A. 


f. Adjust gear backlash per paragraph 5-82. 
5-29. SERVO MOTOR MAINTENANCE. 


5-30. The servo motors are basically free from maintenance. 
The high thermal mass aluminum frames and all-ball-bearing 
construction provide long life. Do not disassemble a servo 
motor as this will result in weakening the magnetic field 
strength and produce substandard performance. If it be- 
comes necessary, however, to replace either the X or the 


Figure 5-7. X-Axis Stringing Removal 


Y-axis servo motor, perform the procedure indicated in 
the following steps: 


a. X-Axis Servo Motor. 


1. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


2. Stand recorder on front side. Unsolder two wires 
from feedthrough capacitors. Note wire colors. Remove 
third lead (ground) by removing Phillips screw. 


Figure 5-8. Drive Train Bearing Replacement 


Use care not to break off feedthrough 
capacitors when unsoldering leads as this 
will result in irrepairable damage to the 
motor. 


3. Remove one screw holding clamp and servo motor to 
casting on 7044A model. Replace with new unit, Part 
Number 5060-6608. 


4. From front side, remove two No. 6-32 screws holding 
servo motor casting on 7045A model. Replace with new 
unit, Part Number 5060-6627. 


5. Adjust gear backlash per paragraph 5-82. 
b. Y-Axis Servo Motor. 


1. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom cover. See paragraph 5-18. 


2. Unhook spring at right side of pen lift bar. Snap off 
retaining ring at right end of pen lift bar. Lift bar up and 
out. See Figure 5-4. 


3. Stand recorder on front side. Slide carriage arm to 
extreme right as viewed from rear of recorder. 


4. Remove two Phillips POZIDRIV screws holding plate 
behind motor. Position plate and cable clear of motor. 
See Figure 5-9. 


5. Unsolder two wires from feedthrough capacitors. 
Remove third lead (ground) by removing screw. 


Figure 5-9. Y-Axis Servo Motor Replacement — 
Bottom Plate and Trailing Cable 
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Use care not to break off feedthrough 
capacitors when unsoldering leads as this 
will result in irrepairable damage to the 
motor. 


6. Remove screw, nut, and washer holding servo motor 
mounting clamp to motor. 


7. Connect wires to new servo motor, Part Number 
5060-6608. Replace shrink tubing before installing servo 
motor. 


8. Install servo motor. 


5-31. Y-AXIS RESTRINGING. 
5-32. To restring, using Y-axis cable assembly, Part Num- 
ber 07040-60913, perform the following procedure: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
Pen Lift Bar, and separate slider rod/carriage arm from 
potentiometer assembly. See paragraph 5-24, steps a 
through e and Figure 5-4. Remove old drive cable assembly. 


b. Install new drive cable assembly consisting of cable 
spring, cable crimps, cable mounting bracket, and seven- 
strand stainless steel cable as follows (see Figure 5-10): 


1, Install new cable mounting bracket to slider block 
with four screws previously removed. 

2. Insert spring into same hole in cable mounting bracket 
to which other end of cable is attached. 


3. Reassemble carriage arm, making sure cable is between 
pen block and slidewire. Care should be taken not to 
damage wiper. 


4. Loop cord around upper and lower pulleys. 


c. Reassemble. 


d. Check wiper tracking. Minor adjustments can be 


made by twisting metal wiper base with force from small 
screwdriver. 


5-33. 7044A X—AXIS RESTRINGING. 


a. Remove rear hood and platen. See paragraph 5-18, 
steps b, c, and d. 


b. Scribe ends of lower paper guide located on front side 

under the lower carriage arm to make realignment easier. 

Remove guide by removing three screws. ‘a 
c. Place carriage arm in center of travel. Remoye old 
stringing by taking out screw on slider block and loosening 
adjustment nut at bottom of arm. Block slides out to expose 
loop part of stringing. Unwind. See Figure 5-7. 


CLOCKWISE 


Figure 5-10. X and Y-Axis Restringing, 7044A Model 


d. Using X-axis cable assembly, Part Number 07040-60914 
attach loop around screw (Point A). See Figure 5-10. Place 
screw in slider block. Route cable in clockwise direction 
around pulley (Point B) to drive chain pulley (Point C). 
Loop in clockwise direction around pulley two times. Pro- 
ceed to left corner pulley (Point D). Loop in clockwise 
direction around carriage arm block (Point E) going on out- 
side of pulley to right corner pulley (Point F). Pass cable 
under previous stringing to Joop around last pulley in left 
upper corner (Point G). The stringing terminates at other 
end of slider block (Point H). 


e. At Point H, insert plastic adjustment block into hole in 
slider block. Tighten screw at Point A until stringing is taut. 


f. Perform X-axis Cable Tension Adjustment, paragraph 
5-79, X-axis Alignment Adjustment, paragraph 5-85, and 
Y-axis Alignment Adjustment, paragraph 5-87. 


g. Reassemble. 


5-34. 7045A X—AXIS RESTRINGING. 


a. Remove rear hood and platen. See paragraph 5-18, 
steps b, c, and d. 


b. Scribe ends of lower paper guide located on front side 
under the lower carriage arm to make realignment easier. 
Remove guide by removing three screws. 


c. Place carriage arm in center of travel. Remove old 
stringing by taking out screw on slider block and loosening 
adjustment nut at bottom of arm. Block slides out to 
expose loop part of stringing. Unwind. See Figure 5-7. 


d. Using X-axis cable assembly, Part Number 07041-60009 
insert plastic adjustment block into hole in slider block 
(Point A). See Figure 5-11. Place screw in slider block 
and thread into plastic adjustment block. Route cable in 
counterclockwise direction around pulley (Point B) to 
drive pulley (Point C). Loop in counterclockwise direc- 
tion around pulley two times. Proceed to lower right 
corner pulley (Point D). Loop in clockwise direction 
around carriage arm block (Point E) going on inside of 
pulley to left corner pulley (Point F). Pass cable under 
previous stringing to loop around last pulley in right upper 
corner (Point G). The stringing terminates at the other 
end of slider block (Point H). Remove screw holding 
plastic adjustment block. While holding block in position, 
insert screw through cable loop and into slider block. 


e. Tighten screw at Point A until stringing is taut. 

f. Perform X-axis Cable Tension Adjustment, paragraph 
5-79, X-axis Alignment Adjustment, paragraph 5-85, and 
Y-axis Alignment Adjustment, paragraph 5-87. 


g. Reassemble. 
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5-35. ELECTRICAL MAINTENANCE. 


<I 


5-36. REQUIREMENTS. 


5-37. The 7044A and 7045A Models require minimum 
electrical maintenance. They are carefully aligned during 
manufacture. However, if these recorders ever require 
alignment, specific adjustment procedures are detailed in 
this section. Section VII, Troubleshooting, contains ad- 
ditional material. 


5-38. PERFORMANCE TESTS. 
5-39. CRITERIA. 


5-40. These instruments should meet the following Hewlett- 
Packard performance standards to assure operation within 
specifications. If these instruments fail to meet the follow- 
ing test specifications, refer to Adjustment Procedures 
within this section or Section VII, Troubleshooting. 


5-41. TEST EQUIPMENT. 


5-42. The instruments and accessories required for com- 
pleting these performance tests are listed in Table 5-1. 


TABLE 5-1. RECOMMENDED TEST EQUIPMENT 


. HP MODEL 3440A DIGITAL VOLTMETER WITH . 
HP MODEL 3441A PLUG-IN. ‘a 


2. HP MODEL 6202B POWER SUPPLY. 


3. BAUSH & LOMB MEASURING MAGNIFIER 
NO. 81-34-35. 


. HP MODEL 3300A FUNCTION GENERATOR (2), 
HP MODEL 3301A AUXILIARY PLUG-IN (2). 


5. HP MODEL 740B DC VOLTAGE STANDARD. 


- HP MODEL 427A MULTIFUNCTION METER. 


- HP MODEL 140A OSCILLOSCOPE, HP MODEL 
1400B DIFFERENTIAL AMP, HP MODEL 1422A 
TIME BASE. 


8. HP MODEL 226A TIME MARK GENERATOR. 


9. GENERAL RADIO MODEL 1862C 
MEGOHMMETER. 


. CHATILLON TENSION GAUGE-R. CATALOG 
NO. 516-500. 


5-43. INITIAL CHECKS. 
5-44. To perform initial checks: 


a. Position voltage selector switch to 115 or 230 volts. 
Insert power cord. 


b. Position POLARITY switches to +RT (X-axis) +UP 
(Y-axis). 


c. Switch on LINE, CHART, SERVO, and PEN. 


Figure 5-11. X and Y-Axis Restringing, 7045A Model 


on 
SS 


Z 
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Nike 


d. Connect DC Standard to X-axis HI and LO input 5-47. Y-AXIS ACCURACY AND LINEARITY. 
terminals. 6) \ 
5-48. To perform this test: j 


e. Apply positive dc voltage. Pen moves upscale. 
a. Connect DC Standard with 0 volts output to Y-axis 


HI and LO input terminals. 
NOTE 
b. Place pen at exactly on zero on Y-axis and approxi- 


Some DC Standards produce large amounts mately 5 in. (12.5 cm) in X-axis. 


of random noise on low-level ranges. If 
noise is a problem, use a higher range and 
attenuate the voltage down to recorder 
sensitivity. 


c. Set Y-axis RANGE switch to 100 mV/in. (50 mV/cm). 
d. Apply I volt to Y input terminals. 
e. Pen should stop at 10 inches (20 cm). Use Bausch & 


Lomb Measuring Magnifier No. 81-34-35, or equivalent, 
for an exact measurement. 


f. Return pen to zero position. 


g. Remove DC Standard from X-axis. Connect to Y-axis 


input terminals. 
y f. If pen does not stop at this point, adjust CAL control 


(A2R23-7044A) (A2R26-7045A) on Y-axis DC Amplifier 


h. Apply positive dc voltage. Pen should move upscale. 
eens ae Board. Repeat steps d and e. 


i. Disconnect DC Standard. berets ; 
g. Reduce voltage applied in equal 100 mV increments. 


& : h. After.each step, pen should stop at | inch (2 cm) 
/ 5-45. KESETTABILITY, intervals within 40.010 inch. 
5-46. Pp pettorm Y-axis resettability: vA x 5.49. X-AXIS ACCURACY AND LINEARITY. 
a. Jumper X and Y-axis input terminals. i \ 5-50. Perform the following procedure: (>) 
\ iain 


b. Apply ac power to instrument. Install disposable pen | a. Connect DC Standard with 0 volts output to X-axis 


and chart paper. Position SERVO toggle switch to ON. HI and LO input terminals. 
| 


c. Zero pen to convenient position on chart. Lower pen. b. Place pen at exactly zero on X-axis and approximately 
5 in. (12.5 cm) on Y-axis. 

d. Gently push pen partially down Y-axis. Gradually 

release pen. Pen returns to null. c. Set X-axis RANGE switch to 100 mV/in. (50 mV/cm). 


axis. 
e. Pen should stop at 15 in. (30 cm). 
f. Gently push pen partially up Y-axis. Gradually release 


e. Turn X ZERO control making ink line parallel to X- d. Apply 1.5 volt to X input terminals. 
| 
pen. Pen returns to null. | 


f. If pen does not stop at this point, adjust CAL control 
(A3R23-7044A) (A3R24-7045A) on X-axis DC Amplifier 
g. Using X ZERO control, make ink line over line pre- Board. Repeat steps d and e. 


viously drawn. 
g. Reduce voltage applied in equal 100 mV increments. 


h. Measure width of single ink line. 
h. After each step, pen should stop at 1 inch (2 cm) 
i. Measure distance between outer edges of retraced line. \ intervals with +0.015 inch. 


4 
j. Difference between width of single and retraced lines Hl 5-51. INPUT RESISTANCE. 


should be less than 0.010 inch (0.25 millimeter). If over 
this amount, check mechanical freedom (see paragraph 5-52. To check X and Y axis, perform the following steps: 


5-15) and. Y-axis amplifier gain (see paragraph 5-96). 


F a. Connect | meg +1% precision resistor in series with 

. Repeat steps a through i for X-axis resettability and X-axis HI input terminal. C 
verify that differences between width of single and retraced 
»Jines are Jess than 0.015 inch (0.38 millimeter). b. Apply 1.5 volts from DC Standard to X input terminals. 


a. 


& 
¢¥ 0 
5-10 F oh 


e 


c. Pen should move 7.5 inches rather than full scale. 


d. Disconnect DC Standard and | meg resistor and con- 
nect to Y-axis terminals. Apply 1 volt to Y input terminals. 


e. Pen should move 5 inches rather than full scale. 


f. [If error more than +0.38 in. on X-axis or +0.25 in. on 
Y-axis of pen travel, perform calibration check, then repeat 
procedure. 


5-53. Y-AXIS SLEWING SPEED. 


5-54. Make the following connection as shown in Figure 
5-12 before performing this test. 


a. Set X-axis and Y-axis RANGE switches to 100 mV/in. 
(S50 mV/cm). 


b. Set Function Generator to 0.5 Hz triangular wave out- 
put and amplitude to full counterclockwise. Connect to 
X-axis. 


c. Open switch SI on Power Supply. Set Power Supply 
for output of approximately 2 V for 7044A or 7045A 
test. Connect to Y-axis. 


d. Place pen on bottom grid line. Turn on LINE, 
CHART, SERVO, and PEN. 


e. Set Function Generator on X-axis for 10 inch +0.1 
inch peak-to-peak excursion. 


f. At center of X-axis travel, close S1] switch. After 
pen has slewed to full scale position SERVO toggle 
switch to STANDBY. Plot in Figure 5-13 indicates pen 
moves greater than 2 inches in Y direction for | inch 


oO O 


movement in X direction. Minimum slewing speed = (slope) 
(10 in./sec = 20 in./sec) for 7044A Model. For 7045A, 
plot indicates pen moves greater than 3 inches in Y direction 
for | inch movement in X direction. Minimum slewing 
speed = (slope) (10 in./sec) = (30 in./sec). 


5-55. X—AXIS SLEWING SPEED. 


5-56. Before performing this procedure, exchange sources 
to X and Y axis inputs. Connect Function Generator to 
Y-axis and Power Supply to X-axis. 


a. Set X- and Y-axis RANGE switches to 100 mV/in. 
(SO mV/cm). 


b. Set Function Generator applied to Y axis to 0.5 Hz 
triangular wave output. 


c. Open switch SI on Power Supply. Set Power Supply 
for approximate output of 2 V. 


d. Place pen on bottom grid line. Turn on LINE, 
CHART, SERVO, and PEN. 


e. Set Function Generator for 10 inch +0.1 inch peak- 
to-peak excursion. 


f. At center of Y-axis travel, close S1 switch. After 
arm has slewed to full scale, position SERVO toggle switch 
to STANDBY. Plot in Figure 5-14 indicates pen moves 
greater than 2 inches in Y direction for 1 inch movement 
in X direction. Minimum slewing speed = (slope) (10 in./ 
sec = 20 in./sec) for 7044A Mode]. For 7045A, plot in- 
dicates pen moves greater than 3 inches in Y direction 
for | inch movement in X direction. Minimum slewing 
speed = (slope) (10 in./sec) = (30 in./sec). 


X AXIS INPUT 


Y AXIS INPUT 


Figure 5-12. Y-Axis Slewing Speed Test Setup 


EXAMPLE: 


SLEWING SPEED = 2” (10 IN./SEC) 


PEN LINE 70444 = 20 1N./SEC 


EXAMPLE: 


_ 3 IN. 
SLEWING SPEED = TIN, (10 IN./SEC) 


7045A = 30 IN./SEC 


Figure 5-13. Y-Axis Slewing Speed — 7044A and 7045A Models 
5-57. COMMON MODE REJECTION. 5-59. AC CMR. 
5-58. DC CMR. a. Connect Ik resistor between HI and LO input terminals 


on both axes. 
a. Connect 1k resistor between HI and LO input termi- 


nals on both axes. b. Connect Function Generator between LO terminal of 
X-axis and ground. Connect multifunction meter to output 
b. Connect DC Standard between X-axis LO input termi- of Function Generator. 
nal and ground. ©) 


c. Set X-axis RANGE switch to 0.5 mV/inch. 
c. Set X-axis RANGE switch to 0.5 mV/inch. 
d. Set Function Generator to 10.5 V RMS (30 V p-p) 


d. Set DC Standard to 500 V. 60 Hz sine wave. 
3. 2w (4, dem) pe 1a. (3, Ge ) 
e. Pen deflection shall not exceed~0.3-ia: (0,6 cm) with e. Pen deflection shall not exceed 6 im-¢15-em) with pen 
pen at any position on paper. at any position on paper. 
f. Repeat test for Y-axis. Pen deflection same as X-axis. g. Repeat test for Y-axis. Pen deflection same as X-axis. 


EXAMPLE: 
PEN LINE 


_2IN. 
SLEWING SPEED = F757 (10 IN.SEC) 


70444 =201N./SEC 


EXAMPLE: 


SLEWING SPEED - or (10 IN./SEC) 


7045A = 30 in./sec 


Figure 5-14. X-Axis Slewing Speed — 7044A and 7045A Models 


GENERATOR (1) 


Oo OO 
O OO 


GENERATOR (2) 


HP 3300A 
fo} e 


DECADE BOX (1) 


O 
HP 350D 


0 O 
X AXIS INPUT 


Y AXIS INPUT 


Figure 5-15. Overshoot Test Setup 


5-60. OVERSHOOT. 


5-61. To check the X-axis overshoot, first make the con- 
nections as shown in Figure 5-15. 


a. Set X and Y-axis RANGE switches to 100 mV/in. 
(50 mV/cm). 


b. Set Function Generator 1 to 0.5 Hz, square wave, and 
amplitude to full counterclockwise. 


c. Set Function Generator 2 for a triangular wave and 
amplitude to full counterclockwise. 


d. Adjust amplitude on Function Generator | setting X- 
axis to approximately 7-inch span. Set Y-axis to span of 
7 inches by adjusting amplitude on Function Generator 2. 


e. Place PEN toggle switch to RECORD. Y-axis moves 
1/2 cycle. Lift pen. 


f. Max. X-axis overshoot: 7044A 0.3 in.; 7045A 0.15 in. 


5-62. To check the Y-axis overshoot, exchange Function 
Generator between X and Y axis. Perform procedure 
identical to paragraph 5-61, steps a through e. Maximum 
overshoot should be: 7044A 0.2 in.; 7045A 0.1 in. 


5-63. TIME BASE — OPTION 001. 
5-64. To check, perform the following steps: 


a. Remove bottom cover. See paragraph 5-18. 


b. Connect scope to SWEEP INDICATION (output from 
Rear Input Connector, Pin 29 referenced to ground, Pin 20). 


c. Using ZERO controls, place pen to far left of grid line. 


d. Place Time Base selector knob in X or Y position. 


e. Set TIME-SEC/IN. control knob to one of six sweep 
speeds. 


f. Place RESET/START toggle switch to START position. 


Pen should sweep across X or Y axis at correct speed. 
Monitor SWEEP INDICATION on scope for +5 V level 
when sweeping. 


NOTE 


On the 7045A Model, the sweep will auto- 
matically be performed with the response 
slowed. 


g. Press RESET/START toggle switch to RESET. Pen 


should lift and return to original start position. 


h. Press RESET/START toggle switch to START. Pen 
should sweep full scale and automatically lift pen and return 
to zero position when sweep is completed at right hand stop. 


i. Run TIME-SEC/IN. control knob to remaining sweep 
speeds. Repeat steps f through i for each sweep speed 
selection. 

5-65. EVENT MARKER — OPTION 002. 


5-66. To verify operation of event marker, perform the 
following steps: 


a. Install Event Marker in provided plug-in slot at top of 
Y arm. 
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b. Remove bottom cover. See paragraph 5-18. Turn on 
LINE, CHART, SERVO, and PEN. 


c. For Option 007, Rear Connector, connect jumper be- 
tween Pin 1 and ground. Event Marker pen should deflect 
sharply upward on the chart (Y direction) when activated. 


d. Remove jumper. Event Marker should return to orig- 
inal position. 


e. Place PEN toggle switch to LIFT. Event Marker pen 
should lift. 


5-67. X—AXIS RETRANSMITTING POTENTIOMETER — 
OPTION 003. 


5-68. To verify operation within specifications, perform 
the following steps: 


a. Connect ohmmeter between pins 34 and 32 of JI (the 
Rear Input Connector) F.S. and ZERO. 


b. Measured resistance should be between 18.2k and 
20.2k. 


c. Disconnect and reconnect between F.S. and WIPER 
(pins 34 and 33 of J1). 


d. Slowly move X arm to extreme left while watching 
ohmmeter. Resistance should increase’smoothly and 
uniformly without jumps. Return X arm smoothly toward 
right. Resistance should decrease smoothly. 


e. Disconnect and reconnect between terminal lugs ZERO 
and WIPER (pins 32 and 33 of J1). 


f. Perform step e but with phase difference. Greatest 
resistance should be measured with X arm at full scale 


position (to right). 


5-69. Y-AXIS RETRANSMITTING POTENTIOMETER — 
OPTION 004. 


5-70. To verify performance of this option, perform the 
following steps: 


a. Connect ohmmeter between pins 16 and 14 of Jl (the 
Rear Input Connector) F.S. and ZERO. 


b. Measured resistance should be between 12.5k and 
13.8k. 


c. Repeat procedure described in paragraph 5-68, steps d 
through g, but with Pin 14 (ZERO), Pin 15 (WIPER), and 
Pin 16 (FULL SCALE). 

5-71. TTL — OPTION 005. 


5-72. To verify performance: 


a. Short input terminals. 


5-14 


b. Turn on LINE and switch to FAST response if Model 


7045A. ie 


c. Make connection between Pin 4 and Pin 20 (ground) 
to energize servos. 


d. X and Y-axis servos unmuted (servo motors should 
drive pen to null). 


e. Place recording paper onto recording table. It should 
be easy to move paper in any direction. 


f. Connect jumper between Pin 3 and Pin 20 (ground) 
of J] (Rear Input Connector). Chart paper should now 
be held firmly in place. 


g. Also make following TTL checks if Model 7045A: 


1. Connect jumper between Pin 5 and Pin 20 (ground) 
of Rear Input Connector. 


2. Grasp recording arm toward top and notice force re- 
quired to move recording arm from null in either X direc- 
tion. It should be rather easy to move and return to null 
rather slowly. Remove jumper from the Rear Input Con- 
nector and force and speed of the X arm should increase. 


3. Connect jumper between Pin 6 and Pin 20 (ground) 
of Rear Input Connector. 


4. Grasp metal portion of the pen holder and displace € 
in either direction in Y axis. Force required to move 
from null should be minimal and speed of return to null 
rather slow. Remove jumper and force and speed of the 
Y axis should increase for fast response. 


5-73. MECHANICAL ADJUSTMENTS. 
5-74. PROCEDURE. 


5-75. Any adjustments to the 7044A and 7045A is deemed 
necessary only when it is determined the models are out 

of adjustment per specifications, but not malfunctioning 
due to component failure. 


5-76. Y-AXIS DRIVE STRING TENSION ADJUSTMENT. 
5-77. The tension on the Y-axis string should be enough 
to stall the Y motor when the pen carriage is driven off- 


scale. If cable slips: 


a. Remove disposable pen. Remove Rear Hood Assembly, 
platen, and bottom paper guide. See paragraph 5-18. 


b. Move Y arm to access hold in frame. 
c. Insert Phillips POZIDRIV screwdriver through access 
hole from circuit board side of mainframe and loosen ¢” 


screw holding bottom Y arm pulley in place. 


d. Flip Y scale from over bottom pulley. 


e. Remove screw at bottom end of pen scale (OQ). Care- 
fully move Y slider rod to one side to allow clearance. 


f. Turn eccentric bottom pulley stud with wrench to 
tighten cable as required. 


g. Retighten screw on pulley stud. 


h. Recheck cable tension. If correct, install paper guide 
and realign X-axis (see paragraph 5-84). 


i. If not correct, repeat steps e, f, and g. 
j. Reassemble recorder. 
5-78. X—AXIS CABLE TENSION ADJUSTMENT. 


5-79. The X-axis cable tension should be verified by 
measuring the force required to displace it at a given dis- 
tance. With the arm at the extreme right, pull down at 
the center of the section of cable adjacent to the X slider 
rod until it deflects [/2 in. from relaxed position. The 
scale should be measured between 6 and 9 ounces for 
7044A and 1.5 pounds for 7045A. See Figure 5-16. If 
the tension does not fall within these limits, loosen or 
tighten screw on X-axis slider block and perform Y-axis 
alignment, paragraph 5-87. See Figure 5-7. 


5-80. Y GEAR TRAIN BACKLASH ADJUSTMENT. 


5-81. The backlash of the pen gear drive system is adjusted 
as follows: 


a. Remove disposable pen. Remove rear hood, bottom 
cover, and platen. See paragraph 5-18. Remove pen lift 
bar. See paragraph 5-24 and Figure 5-4. 


Figure 5-16. X-Axis Cable Tension Check 


b. Stand recorder on side (Y servo motor up). Slide 
carriage arm to extreme left. 


c. Loosen screw holding clamp to motor. 
d. Rotate motor slightly, first in one direction, then the 
other, until motor pinion rotates freely with minimum 


backlash. 


e. Tighten motor clamping screw. Recheck and repeat 
steps c and d if backlash is incorrect. 


f. Reassemble recorder. 


5-82. X GEAR TRAIN BACKLASH. 


5-83. Backlash of the gear drive system is adjusted as 
follows: 


a. Remove disposable pen. Remove Rear Hood, bottom 
cover, and platen. See paragraph 5-18. 


b. Loosen screw holding clamp to motor on 7044A 
instrument. On 7045A loosen two screws holding motor 
to casting. 


c. Rotate motor slightly until motor pinion rotates freely 
with minimum backlash. 


d. On 7044A, tighten motor clamping screw. Retighten 
two screws on 7045A. 


e. Recheck and repeat steps b and c if backlash is 
incorrect. 


f. Reassemble recorder. 


5-84. X—AXIS ALIGNMENT ADJUSTMENT. 


5-85. If the horizontal pen trace deviates from correctly 
aligned paper grid, adjust as follows: 


a. Remove disposable pen. Remove Rear Hood and 
platen. See paragraph 5-18. 


b. Loosen three Phillips screws holding paper stop bar 
after scribing ends of bar to index position. See Figure 
5-17. Adjust bar, depending upon initial deviation of pen 


trace, forward or backward. Use scribed marks as reference. 


c. Tighten screws on paper stop. 


d. Replace platen (do not screw down). Place piece of 
chart paper on platen. Replace disposable pen. Make 
trace. If not aligned, repeat steps a, b, and c. 


e. When X-axis is correctly aligned, perform Y-axis 
alignment. See paragraph 5-87. 


Figure 5-17. X-Axis Alignment Adjustment 


5-86. Y-AXIS ALIGNMENT ADJUSTMENT. 


5-87. If the vertical pen trace deviates from correctly 
aligned paper grids, but horizontal alignment is correct, 
proceed as follows: 


a. Remove disposable pen. Remove Rear Hood, bottom 
cover, and platen. See paragraph 5-18. 


b. Stand recorder on front side. Slide carriage to extreme 
right. Line up upper end of pen arm with access hole 
provided. See Figure 5-18. Rear of recorder at bottom 

of pen arm provides accessibility and visibility. 


c. Loosen large screw at top of slider block. Loosen nut 
clamping cable through provided hole. See Figure 5-18. 


d. Replace platen (do not screw down). Place piece of 
chart paper on platen. Replace disposable pen. Make 
trace. If not aligned, twist arm until trace is in exact 
alignment with recording paper. 


e. Tighten nut to clamp cable in position. Recheck align- 
ment. If not exact, repeat step d. 


f. Remove platen. Tighten screw at top of arm. Slide arm 
arm back and forth checking for freedom. If binding, 
loosen screw again. Vibrate arm slightly to center slider 
bearing. Retighten screw and repeat until arm is free. 

g. Reassemble recorder. 


5-88. PEN LIFT ADJUSTMENT. 


5-89, Use the following procedure to align the pen lift: 


a. Remove disposable pen and top hood over lift mechanism. 


5-16 


Figure 5-18. Y-Axis Alignment Adjustment 


b. Pen lift solenoid assembly is mounted over left side of 
pen lift bar. 


c. Manually press solenoid closed and check clearance 

between plastic bumper on Y axis scale and pen lift bar. 

There should be clearance with the recording arm in any 
position. But if clearance is excessive, pen will not lift ~~ 
far enough off chart paper. 

d. To adjust, loosen two screws holding solenoid bracket 

and reposition until desired clearance is obtained. Tighten 
screws. 

e. Replace hood and disposable pen. 

5-90. ELECTRICAL ADJUSTMENTS. 

5-9]. CALIBRATION ADJUSTMENT. 
5-92. Calibrate as follows: 


a. Remove bottom cover. See paragraph 5-18. Install 
chart paper and pen. 


b. Turn on LINE, CHART, SERVO, and PEN. 


c. Connect DC Standard to X-axis HI and LO input 
terminals. Adjust to 0 volts. 


d. Set X axis RANGE switch to 100 mV/in. (SO mV/cm). 
e. Position pen exactly at zero. 
f. Apply 1.5V to X input terminals; pen moves 15 in.(30 em) 


g. Adjust CAL control (A3R22-7044A) (A3R24-7045A) 
on X-axis DC Amplifier Board. See Figure 5-19. 


GAIN ADJ. 


REV A 126 


GAIN ADJ. 


Figure 5-19. Calibration Adjustment 


h. Remove signal from X input terminals. 


i. Connect DC Standard to Y-axis HI and LO input ter- 
minals. Adjust to 0 volts. 


j. Set Y-axis RANGE switch to 100 mV/in. (SO mV/cm). 


k. Position pen exactly at zero. 


]. Apply 1V to Y input terminals; pen moves 10 in.(20 cm). 


m. Adjust CAL control (A2R22-7044A) (A2R26-7045A) 
on Y-axis DC Amplifier Board. See Figure 5-19. 


n. Remove DC Standard. 
5-93. INPUT OFFSET ADJUSTMENT. 


5-94. Perform the following adjustments: 


a. Remove bottom cover. See paragraph 5-18. 


a=——>b. Connect jumper between HI and LO input terminals 


of both axes. Sere CHIAN GE 


c. On X-axis Amplifier Board, measure voltage between 
TP1 and circuit common using a Digital Voltmeter. Adjust 
potentiometer marked OFFSET until voltage is OV +10 mV. 
See Figure 5-19. 


d. Remove jumper from X-axis input terminals. 


e. Adjust potentiometer marked I ADJ on X-axis Ampli- 
fier Board until voltage at TP] returns to OV +10 mV. 
See Figure 5-19. 


f. Repeat same procedure for Y-axis. 
5-95. GAIN ADJUSTMENT. 


5-96. A potentiometer marked GAIN is provided on each 
Amplifier Board. Normal setting is in center of adjustment 
span. If axis fails resettability specification (see paragraph 
5-45, Resettability) increase gain by turning GAIN poten- 
tiometer clockwise. If servo oscillates, turn potentiometer 
counterclockwise to decrease amplifier gain. See Figure 
5-19, 


5-97. TIME BASE CALIBRATION ADJUSTMENT. 


5-98. X—AXIS ADJUSTMENT. The calibration of the 
time base sweep option (Option 001) is established at the 
factory and should remain within specifications without 
recalibration. However, if adjustment is required to the 
X-axis due to deviation from the accuracy specifications, 
proceed as follows: 


a. Remove bottom cover. See paragraph 5-18. 


b. Install paper and pen. 2. Elapsed time for 15 inch sweep was measured as 
exactly 147 seconds. € 
c. Turn on LINE and CHART. 
3. Correct Sweep Time = (Sweep Speed) (Length of Axis) 
d. Place Time Base selector knob in X position. = (10 sec/in.) (15 in.) 
= 150 seconds. 
e. Set SWEEP RATE control knob to one of six sweep 


speeds. RESET/START toggle switch in START position. Medsured ween Time 
SCA ULC CESS Ne: 


Correct Sweep Time 


4. Error Ratio 
f. Turn on SERVO and PEN. 


147 seconds 


g. Place RESET/START toggle switch to START posi- = “150 seconds 

tion. Measure elapsed time for a 15-inch (38 cm) sweep. 

(Use stop watch for slow sweep speeds, or Time Mark = 0.98 

Generator with better than +)]% accuracy applied to the 

other axis for faster sweep speeds.) Table 5-2 contains 5. Voltage measured at Test Point 1 on Time Base Board 
the correct elapsed time for each selected sweep speed; with digital voltmeter is 1.055 volts. 


English and Metric. Do not adjust unless over 1% error. 

6. Correction Voltage = (Error Ratio) (Voltage Measured) 
(0.98) (1.055 volts) 
1.033 volts, 


h. Compute error ratio: 


M : 
Error Ratio = aMeauleasowesp Time _ 7. Adjust sweep speed calibration at Test Point 1 on 


So ae Time Base Board until reading is 1.033 volts. 


i. Measure dc voltage at Test Point | on Time Base Board 8. Sweep speed is now adjusted. 

with digital voltmeter. 
5-99. Y-AXIS ADJUSTMENT. To adjust the Y-axis, 

j. Multiply error ratio times voltage measurement made proceed as follows: 

in step k. The resultant is the correction voltage. € 
a. Connect Time Mark Generator to X-axis input termi- 


Correction Voltage = (Error Ratio) (Voltage Measured) nals. Set control knob to I sec/pulse. 
k. Adjust sweep calibration until digital voltmeter reads b. Place Time Base selector knob in Y position. 
correction voltage. Sweep speed is now adjusted. As an 
example: c. Position X-axis RANGE switch to 10 V/inch. 

1. Position TIME-SEC/IN. control knob to 10 sec/in. d. Position SWEEP RATE control knob to | sec/in. 
sweep speed. (5 sec/cm). 


TABLE 5-2. TIME BASE CALIBRATION REQUIREMENTS 


SWEEP SPEED ELAPSED TIME FOR 15 IN. MAXIMUM DEVIATION 
(SECONDS/INCH) SWEEP (SECONDS) (SECONDS) 


e. Zero pen at lower (Y-axis zero) grid line. 


@ f. RESET/START toggle switch in START position. 


@ 


g. Obtain plot of 1 second pulses along Y-axis. Make first 
pulse occur as close as possible to Y-axis zero grid line. 


h. Measure distance between leading (or trailing) edges of 
first and tenth pulse. This distance will be approximately 
8% to 9% inches (17 to 19 cm). 


i. Subtract distance measured from 18 inches (36 cm). 
j. Disconnect Time Mark Generator. Start Time Base. 


k. Pen will be stopped at 9 inches (18 cm) by pulling 
white/violet wire off Test Point | when pen reaches exactly 
9 inches (18 cm). Use SWEEP RATE knob to slow sweep 
as pen nears 9 inches. 


I. Using Y CAL potentiometer on Time Base Circuit Board, 
set pen at distance acquired from step i. 


m. Reconnect white/violet wire and recheck sweep calibra- 
tion in Y-axis. Repeat steps h through l, if necessary. 


5-100. Y-AXIS LIMIT SWITCH ADJUSTMENT — 7045A. 
5-101. To pertorm the adjustment: 


a. Remove bottom cover. See paragraph 5-18. 


b. Place LINE toggle switch to ON position. 
c. Place paper on table. Turn on CHART and PEN. 


d. Manually move pen to uppermost Y position possible 
and draw a horizontal line (this is mechanical limit). 


e. Place SERVO toggle switch to ON. 


f. Using Y-axis ZERO control, bring pen to about 1| inch 
from upper Y grid boundary of paper. 


g. By stowly turning Y-axis ZERO control, bring pen to 
uppermost Y position possible and draw another horizontal 
line (this is electrical limit line). 


h. If this line is not approximately midway between 
mechanical limit line and upper Y grid boundary of paper, 
return pen to | inch from upper Y grid boundary of paper 
using Y-axis ZERO control. 


i. On Y-axis Amplifier Board, adjust A2R38 (clockwise 
for down, counterclockwise for up). 


j. Repeat steps g and h. 


k. Perform above procedure for lower limit using A2R36 
for adjustment. 


SECTION VI 


PARTS LIST 


6-1. INTRODUCTION. 


6-2. This section contains complete information on the 
7044A and 7045A parts list. The lists for both models 
are presented in an alpha-numerical and numerical order. 
The procedure for ordering replacement parts for either 
instrument is also contained in this section. 


6-3. PARTS LIST. 
6-4. ALPHANUMERICAL TABLE. 


6-5. Tables 6-1 and 6-4; parts list tables for the 7044A 
and 7045A: present the material for each model in alpha- 
numerical order of their reference designators of circuit 
symbols, the HP stock number of each part, the quantity 
(total quantity appears the first time the HP stock number 
appears), a five-digit manufacturer’s code, and the manu- 
facturer’s part number. If a part does not have a designa- 
tion, it will be listed at the end of the appropriate circuit 
symbol list (Al, A2, A3). At the end of the individual 
parts list, a code list of manufacturers is presented. This 
addition is a cross-reference to the five-digit code number 
assigned to a specific manufacturer in that the five-digit 
number is identified by name. 


6-6. MISCELLANEOUS PARTS. 


6-7. Tables 6-2 and 6-5 list those miscellaneous items not 
covered in the preceding tables. The items for each model 
will be listed by a part number, description, and quantity. 


6-8. CODE LIST OF MANUFACTURERS. 


6-9. Table 6-7 lists the five-digit code numbers assigned 
to a specific manufacturer. These tables are a cross-ref- 
erence to Tables 6-1 and 6-4 in that the five-digit number 
listed in Tables 6-1 and 6-4 are identified by name in 
this table. 


6-10. ILLUSTRATED PARTS BREAKDOWN. 


6-11. Additional parts information is included to identify 
other subassemblies. This information is presented as a 
parts breakdown illustration with an accompanying legend. 
It is also divided, as the parts lists, into two parts; Part A 
and Part B. See Figures 6-1 through 6-4. 


6-12. RECOMMENDED SPARES. 


6-13. Tables 6-3 (7044A) and 6-6 (7045A) provide a listing 
of all components with mortality experience. Recommended 
quantities to stock for maintaining the models for a one- 
year period will be specified in the Quantity column. 


6-14. ORDERING INFORMATION. 


6-15. To obtain replacement parts, address order or inquiry 
to your local Hewlett-Packard Sales/Service Office (see 
insert pages at rear of manual for address of nearest HP 
office). The order should include part number and descrip- 
tion used in this section, model and serial number, descrip- 
tion of the part, and function and location of the part. 
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Figure 6-1. Main Frame — Model 7044A (Sheet | of 7) 
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Part No. 


2510-0067 
07040-60580 
2510-0107 
2360-0117 
2360-0183 
2190-0179 
2510-0141 
2360-0205 
2510-0111 

2360-0199 
2360-0119 
Not Used 
2580-0006 

07040-21020 
3050-0399 
2190-0835 
3050-0392 
2360-0197 

07040-40040 
$060-6608 
3050-0393 
2190-0105 
2420-0016 

07044-60510 
2190-0009 
2580-0009 
0380-0156 
0380-0111 
2360-0113 
2360-0191 
4003-0303 
2510-0111 

07044-60630 

07044-60500 

07044-60100 

07044-60200 
5060-0767 
1490-0030 


Description 


Screw, Pan, Pozi, 8-32 x 2 in. 
Casting, Main Frame 

Screw, Pan, Pozi, 8-32 x 5/8 
Screw, Pan, Pozi, 6-32 x 3/8 
Screw, 6-32 x 3/8 

Washer, Lock, 0.300 OD, 0.018 thk. 
Screw, Pan, Pozi, 8-32 x 14/25 
Screw, 6-32 x 3/4 

Screw, Pan, Pozi, 8-32 x 3/4 
Screw, Pan, Pozi, 6-32 x 7/16 
Screw, Pan, Pozi, 6-32 x 7/16 


Nut, Hex, 8-32 
Washer, Shoulder 
Washer, Flat, 0.375 OD, 0.032 thk. 


Washer, Shoulder, 0.375 OD, 0.187 thk. 


Washer, Flat, 0.438 OD, 0.020 thk. 
Screw, Pan, Pozi, 6-32 x 3/8 
Clamp, Servo Motor, X-axis 

Servo Motor, X-axis 

Washer, Flat, 0.313 OD, 0.020 thk. 
Washer, Lock, 0.239 OD, 0.025 thk. 
Nut, Hex, 6-32 x 3/8 

Transformer, Power 

Washer, Lock, 0.034 OD, 0.020 thk. 
Nut, Hex, 8-32 

Standoff, Swaged 

Standoff, Rivet 

Screw, Pan, Pozi, 6-32 x 1/4 
Screw, Pan, Pozi, 6-32 x 3/16 
Foot, Rubber 

Screw, Pan, Pozi, 8-32 x 3/4 
Bottom Cover 

Y-axis Amplifier Board 

X-axis Amplifier Board 

Power Supply Board 

Foot 

Stand, Tilt 


Figure 6-1. Main Frame — Model 7044A (Sheet 2 of 7) 


Manufacturer 


Indiana Metal Prod. 
Hewlett-Packard 
Indiana Metal Prod. 
Indiana Metal Prod. 
Hewlett-Packard 
Shakeproof Div, ITW 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
Indiana Metal Prod. 
Indiana Metal Prod. 


Shakeproof Div, ITW 
Hewlett-Packard 
Hewlett-Packard 
RCA 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


National Lockwasher Co. 


Corland Co. 
Hewlett-Packard 


Thompson-Bremer & Co. 


Corland Co. 

GOE Engineering 
GOE Engineering 
Indiana Metal Prod. 
Indiana Metal Prod. 
Rubbercraft Corp. 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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Main Frame — Model 7044A (Sheet 3 of 7) 


Figure 6-1. 
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Part No. 


07040-60918 
07040-60570 


2190-0835 


07040-60560 


5080-8117 
0516-0004 
2360-0117 
2360-0119 
1251-0218 
1251-2961 
0510-0195 
3050-0399 
2190-0007 
2360-0203 
Not Used 

0403-0190 
2360-0085 
0380-0111 
0380-0156 
3050-0399 
2190-0007 
2420-0010 


07044-60300 


2360-0191 
2360-0113 


07044-60400 


Figure 6-1. Main Frame — Model 7044A (Sheet 4 of 7) 


Description 


Event Marker Assembly, Option 002 
X-axis Retransmitting Potentiometer, 
Option 003 


Washer, Shoulder, 0.375 OD, 0.187 thk. 


Y-axis Retransmitting Potentiometer, 
Option 004 

Wiper Assembly, Y-axis 

Screw, Pan, 0-80 x 1/8 

Screw, Pan, Pozi, 6-32 x 3/8 

Screw, Pan, Pozi, 6-32 x 7/16 

Post Locking, Option 007 

Rear Connector, Option 007 

Locknut, 6-32 

Washer, Flat, 0.375 OD, 0.032 thk. 

Washer, Lock, 0.280 OD, 0.018 thk. 

Screw, Pan, Pozi, 6-32 x 5/8 


Foot, Rubber 

Screw, Mach, 6-32 x 5/8 

Standoff, Rivet 

Standoff, Swaged 

Washer, Flat, 0.375 OD, 0.032 thk. 
Washer, Lock, 0.280 OD, 0.018 thk. 
Nut, Hex, 6-32 

TTL Logic Board 

Screw, Pan, Pozi, 6-32 x 3/16 
Screw, Pan, Pozi, 6-32 x 1/4 

Time Base Board 


Manufacturer 


Hewlett-Packard 


Hewlett-Packard 
RCA 
Hewlett-Packard 


Hewlett-Packard 

H.M. Harper Co. 
Indiana Metal Prod. 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Standard Pressed Steel 
Hewlett-Packard 
Shakeproof Div. ITW 
Indiana Metal Prod. 


Rubbercraft Corp. 
Central Screw Co. 
GOE Engineering 
GOE Engineering 
Hewlett-Packard 
Shakeproof Div. ITW 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
Indiana Metal Prod. 
Hewlett-Packard 
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Figure 6-1. Main Frame— Model 7044A (Sheet 5 of 7) 
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Part No. 


0570-0125 
07040-20550 
1410-0277 
0510-0242 
07040-20730 
2360-0207 
2420-0016 
2190-0105 
2360-0183 
2190-0179 
07040-20600 
2360-0084 
2190-0007 
0360-0005 
07040-60830 
2190-0108 
2200-0141 
07040-40040 
5060-6608 
3050-0393 
07040-20950 
07040-00200 
1460-1248 
2360-0221 
07040-60670 
07040-20620 
0362-0191 
07040-40020 
0460-0356 
0516-0005 
5080-8117 
0510-0198 
07040-60680 
2360-0318 
07040-00020 
07040-60520 
2360-0201 
07040-00250 
07040-20560 
07040-20240 
1460-1253 
07040-609 16 
07040-60917 
07040-60550 
07040-20160 
07040-20540 
2200-0138 
0516-0004 
07040-00290 
2260-0001 
2190-0031 
07040-40080 
07040-20610 
07040-60820 


Figure 6-1. Main Frame — Model 7044A (Sheet 6 of 7) 


Description 


Screw, Mach, 4-40 x 3/16 
Gear, Drive, Y-axis 

Ball Bearing 

Retainer, Ring 

Retainer 

Screw, Pan, 6-32 x 7/8 
Nut, Hex, 6-32 


Washer, Lock, 0.239 OD, 0.025 thk. 


Screw, Pan, 6-32 x 3/8 


Washer, Lock, 0.300 OD, 0.018 thk. 


Washer 
Screw, Phillips, 6-32 x 1/4 


Washer, Lock, 0.280 OD, 0.018 thk. 


Soldered Lug, Terminal 
Block, Motor, Y Arm 


Washer, Lock, 0.226 OD, 0.031 thk. 


Screw, Pan, Pozi, 4-40 x 5/16 
Clamp, Servo Motor 

Servo Motor, Y-axis 

Washer, Flat, 0.313 OD, 0.020 thk. 
Standoff, Cable 

Bracket, Trail Cable 

Spring, Extension, 16 ft. 
Screw, Pan, Pozi, 6-32 x 24% 
X Slider Block 

Slider Rod, X-axis 

Sleeve, Cable Termination 
Tightener, Cable 

O-Ring 

Screw, Pan, 0-80 x 3/16 
Wiper Assembly, X-axis 


‘Nut, Hex, 0-80 


Block, Wiper 

Screw, Pan, Pozi, 6-32 x 1-7/8 
Bumper 

Table 

Screw, Pan, Pozi, 6-32 x 1/2 
Bumper, Y-axis 

Slider Rod, Y-axis 

Bumper, Pen Lift 

Spring, Y-axis Scale _ 

Scale, English, Y-axis 

Scale, Metric, Y-axis 

Y-axis Slidewire Assembly (13.1k) 
Stud, Pulley 

Pulley, Idler, Y-axis 

Screw, Pozi, 4-40 x 3/16 
Screw, Pan, 0-80 x 1/8 
Bracket, Cable 

Nut, Hex, 440 

Washer, Lock, 0.225, 0.015 thk. 
Cap, End 

Wheel 

Pen Holder Assembly 


Manufacturer 


Anti-Corrosive Material Prod. 
Hewlett-Packard 
Georg Muller 

Waldes Kohinoor 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
National Lockwasher Co. 
Indiana Metal Prod. 
Shakeproof Div. ITW 
Hewlett-Packard 
Central Screw Co. 
Shakeproof Div, ITW 
Zierick Mfg. Co. 
Hewlett-Packard 
National Lockwasher Co. 
Pheoll Mfg. Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Superior Spring Co. 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Sevenstrand Tackle Mfg Co. 
Hewlett-Packard 
Hewlett-Packard 
Pheoll Mfg. Co. 
Hewlett-Packard 

A. Schnitzer 
Hewlett-Packard 
Stillwater Mfg. Co. 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Superior Spring Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Pheoll Mfg. Co. 

H. M. Harper Co. 
Hewlett-Packard 

A. Schnitzer 
Shakeproof Div. ITW 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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Part No. 


5081-1190 
5081-1191 
5081-1192 
5081-1193 
07044-60550 
07044-60560 
2510-0107 
07040-60570 
0610-0001 
2190-0103 
07040-21010 
07040-60720 
1460-1252 
0520-0128 
2360-0117 
07040-20650 
2360-0199 
07040-20670 
0590-0997 
0510-0262 
07040-00210 
2420-0010 
2190-0835 
0624-0206 
07040-20640 
07040-20520 
07040-60217 
2190-0151 
3050-0139 
07040-60580 
2200-0165 
2360-0113 
0510-0790 
07040-00140 
07040-00050 
07040-00060 
1400-0084 
2190-0068 
0510-0195 
2360-0203 
0403-0190 
2360-0085 
07040-21050 
07040-20760 
07040-20930 
3050-0766 
07040-60911 
0491-0059 
07040-00150 
07040-20870 
0615-0005 
07040-60913 
07040-20740 


Description 


Disposable Pen, Red 
Disposable Pen, Blue 
Disposable Pen, Green 
Disposable Pen, Black 

Rear Hood Assembly — English 
Rear Hood Assembly — Metric 
Screw, Pan, Pozi, 8-32 x 5/8 
X-axis Slidewire Assembly (19.2k) 
Nut, Hex, 2-56 

Washer, Lock, 0.185 OD, 0.013 thk. 
Bar, Weight 

Pen Lift Assembly 

Spring, Pen Lift Assembly, X-axis 
Screw, Pan, 2-56 x 1/4 

Screw, Pan, Pozi, 6-32 x 3/8 
Stop, Paper 

Screw, Pan, Pozi, 6-32 x 7/16 
Support, Y Arm 

Nut, Sheet Metal 

Retainer, C-Ring 

Guide, Wire 

Nut, Hex, 6-32 

Washer, Shoulder, 0.375 OD, 0.187 thk. 
Screw, Pan, Pozi, 6-32 x 1/4 
Drive Gear, 240T 

Sleeve, Idler Pulley 

Pulley 

Washer, Flat 

Washer, Flat 

Casting, Main Frame 

Screw, FH, Pozi, 4-40 x 1/4 
Screw, Pan, Pozi, 6-32 x 1/4 
Clamp, Cable 

Guard 

Guide, Trail Spring 

Bracket, Power 

Holder, Fuse, 250V, 15A max 
Washer, Lock, 0.630 OD, 0.022 thk. 
Locknut, 6-32 

Screw, Pan, Pozi, 6-32 x 5/8 
Rubber, Foot 

Screw, Mach, 6-32 x 5/8 

Front Casting 

Stop, Paper 

Stud 

Washer, 0.500 OD, 0.005 thk. 
X-axis Cable Assembly 
Solenoid Assembly 

Bracket 

Plunger End 

Nut, Hex, 3-48 

Y-axis Cable Assembly 

Block, Y Slider 


Figure 6-1. Main Frame — Model 7044A (Sheet 7 of 7) 


Manufacturer 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
Federal Screw Prod. 
Shakeproof Div. ITW 
Hewlett-Packard 
Hewlett-Packard 
Superior Spring Co. 
Pheoll Mfg. Co. 
Indiana Metal Prod. 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
Tinnerman 

Waldes Kohinoor 
Hewlett-Packard 
Hewlett-Packard 
RCA 

Continental Screw Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Corland Co. 

Harper 
Hewlett-Packard 
Pheoll Mfg. Co. 
Indiana Metal Prod. 
Empire Electric Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Littlefuse 
Shakeproof Div, ITW 
Standard Pressed Steel 
Indiana Metal Prod. 
Rubbercraft Corp. 
Central Screw 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Miller Gasket 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Corland Co. 
Hewlett-Packard 
Hewlett-Packard 


Reference 
Designation 


TABLE 6-1. PARTS LIST — MODEL 7044A 


HP Part Number] ty | 


07044-60200 
0150-0119 
015v-0119 
0180-2260 
0180-2 24u 


0180-0374 
1901-0191 
1901-0191 
1901-0191 
1901-0191 


1901-0470 
1901-0470 


Description 


POWER SUPPLY BOARD ASSY 


CsFXD CER 2 X 
LeFxu CER 2 X 


0.01 UF 20% 250WVAC 
0.01 UF 202% 250WVAC 


CsFxO ELECT 2400 UF +75-102 25V0CH 
CsFxD ELECT 240U UF +75-102 25VdCH 


C:FXO TANT. 10 UF 10% 20VOCW 


DIUDE:S LLICUN 
OIUOE:SILICUN 
DIUDE=SILICUN 
DIODE :SILICON 


O1GOE:SI 1000 
DIODE:SI 1000 


0.75A LOOPIV 
0.75A 1LOOPIV 
0.75A LOOPIV 
O.75A 100PIV 


PIV O.75A 
PIV O.75A 


Mfr Part Number 


07044-60200 
36C219A2-CDH 
36C219A2-COH 
0180-2240 
0180-2240 


1500106x902082-0YS 
$41356-2 
$21358-2 
SR1358-2 
$82358-2 


1901-0470 
1901-0470 


DIUDE HREAKDOWN:5.76¥ 2% 1902-3107 
DIODESSILICON 0-75A LOOPIV $R1358-2 
IC:TTL QUAD 2-INPT NANO GATE SN7400N 


1902-3107 
1901-0191 
182vU0-0054 


TSTR:SI NPN 2N5294 
TSTR:2SI NPN(SELECTED FROM 2N3704) 1854-0071 
1854-uu03 TSTR2SI NPN(SELECTEO FROH 2N1711) 1854-0003 
0698-3426 R:FXD MET FLM 464K UHM LZ 1/2 06098-3426 
2110-0003 FUSE 3A 2110-0003 
0090-1061 RsFXO COMP 10 HEGOHM 102 lw Gb 1061 
0690-1061 R2FXO CUMP 10 MEGOHM 10% lu GH 1061 
0757-0280 RSFXD MET FLM LK OWM 1% 1/8 0787-0280 
OAll-LoT?é R=FXO WH 6.8 UHM 5% 2K 0811-L47o 
0811-1676 RSFXO wW 6.8 OHA 5% 2 0841-1676 
0698-3395 RSFXD MET FLM 3428 UHM 1% 1/2n 0698-3395 


1854-0370 
1654-0071 


0757-0814 
0757-0280 
0498-0085 
0698-3403 
0698-3403 


0757-0814 RsFXU MEY FLA 511 OHH LS 1/26 
o757-0280 RZFXO MET FLH LK OHM 1% 1/8 
0698-0085 RSFXO MET FLM 2-61K OHM LZ 1/80 
0698-3403 RZFXD MET’ FLM 348 UHM 12 1/2 
0694-3403 R3FXD MET FLM 348 OHM 12% 1/20 


0757-0428 
07044-60500 
192P10392-PTS 
192P47292-PTS 
0160-2207 
0160-2207 


0757-0428 RSFXO MET FLM 1-62K OHM 1E 1/8 
07044-60500 Y-AXIS AMPLLFIER BOARD ASSY 
0160-0161 ClFXD MY 0.01 UF Luz‘ 20uUVDCH 
0160-0157 CsFXD MY 0.0047 UF 10% 200V0CH 
0160-2207 CsFXUV AICA 300 PF 5% 

Uu160-2207 CsFxXO AICA 300 PF 5% 


0160-2207 
150D224X9035A2-DYS 
0160-2199 
1500225X9020A2-DYS 
1500225X9020A2-DYS 
292P56392-PTS 
390368G040JT4-088 
3903468G030J1T4-DS8 


0160-2207 CzFXD MICA 300 PF 5% 
0180-1735 C2FXO ELECT 0.22 UF LOX 35VOCN 
Olev-2199 CsFxXO MLCA 30 PF 5% 300V0Cu 
0180-0197 C:Fxo ELECT 2.2 UF 10% 20VUCW 
0180-0197 CzFXD ELECT 2.2 UF 10% 20VUCH 
0160-0165 C:FXD MY 0.056 UF 200 VDCW 
0180-2340 CsFXO AL ELECT 3600 UF +#75—10% 30VOCW 
0180-2340 CsFxO AL ELECT 3600 UF +75-10X 30V0CW 
0180-0291 CsFXO ELECT 1.0 UF 1lU£ 35V0Cw 1500105xX9035A2-DYS 
0180-0291 CzFxO ELECT 1.0 UF 102 35V0CH 1500 105X9035A2-DYS 
0683~1065 RsFXO COMP 1OM OHH 5% 1/48 ca 1065 


0160-0819 
0160-0161 
1901-0376 
1901-0376 


1902-0025 
1902-0025 


C2FXD MY 0.047 UF 10% 600V0CH 


CsFxO MY 0-01 
OIUDE: SILICON 
DIOOEsSILICON 


UF 10% 200VUCW 
35V 
35V 


DIOOE ,BREAKOONN:10.0¥ 
DIODE s8REAKOOWN: 10.0V 


52% 400 HW 
5% 400 MW 


WMF-—6S47 
192P 10392-PTS 
1901-0376 
1901-0376 


1902-0025 . 
1902-0025 
$Z10939-98 


= rr rr 


DIODE:BREAKOOWN 5-11V 5% 
DIQDE:SLLICON 20HA/1V 
DIOOE:SILICON 20MA/1LYV 


1902-0041 
1901-0044 
1901-0044 


1901-0044 
1901-0044 


1902-3150 
1902-3150 
1901-0363 
1902-3208 
1902-3208 


1902-3150 DIODE BREAKOOWN:9.09V 22 
1902-3150 OLUDE BREAKDOWN:9.09V 2% 
1901-0363 DIODE ASSY:SI 100 PIV PER CELL 
1902-3208 DIODE BREAKDOWN:15.4V 5% 400HW 
A2CR12 1902-3208 DIOOE BREAKDOWN: 15.4V 52 400HW 


OLODE:BREAKDOWN 6.2V 5% 1N825 
DIODE:BREAKOOWN 6.2V 5% 1N625 
FUSESCARTRIDGE 1-1/2A SLO-BLO MOL 1.5 
FUSESCARTRIOGE 1-1/2A SLO-BLO MOL 1.5 
INTEGRATED CIRCUITSOPERATIONAL AMPL. 1820-0223 


A2CR13 1902-0777 
A2CRI4 1902-0777 
A2F1 2110-0059 
A2F2 2110-0059 
A2IC1 18 20-0223 


1820-0223 
1820-0223 
1820-0223 
56-590-65/38 
5$6-590-65/3B 


INTEGRATED CIRCUIT:OPERATIONAL AHPL. 
INTEGRATED CIRCUIT:OPERATIGNAL AMPL. 
SNTEGRATEO CIRCUITZOPERATIONAL AHPL. 
BEAD:MAGNETIC SHIELDING 
BEAD:MAGNETIC SHIELDING 


A21c2 18 20-0223 
A2Ic3 18 20-0223 
A2IC4 1820-0223 
A2L1 9170-0016 
A2L2 9170-0016 


TSTR2:QUAL FET SI N-CHANNEL 1855-0376 
TSTRISIL NPN(SELECTEO FROM 2N3704) 1854-0071 
TSTR2SI NPNISELECTED FROM 2N3704) 1854-0071 
TSTR:2SI NPN 2N3053 


TSTRESI PNP 2N2904A 


4201 1855-0376 
4202 1854-0071 
4203 1854-0071 
A204 1854-0039 
4205 1853-0012 


See introduction to this section for ordering Information 
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TABLE 6-1. PARTS LIST — MODEL 7044A (Continued) 


Reference HP Part Number| Oty Mfr Part Number Hi 


Designation 


Description 


A2u6 1854-0072 
A2ut 1853-0303 
A2Qs 1854-0039 
A2ud 1853-0041 
A2KL 0757-0280 


TSTRzSI NPN 2N3054 
TSTR:SI PNP 2N5956 
TSTR:SI NPN 2N3053 
TSTR2SI PNP 34640 
R2FXD MET FLM 1K OHM 12% 1/aW 0757-0280 


A2R2 06098-3152 RiFXO MET FLM 32.48K UHM LZ 1/ 8H 0694-3152 
A2k3 0098-7494 R2FXD FLM 3¢.8K OHM 1.02 1/86 On9d-7494 
A2ke 0694-7494 R:FXO FLM 34.8K OHM 1.0% 1/6W 06948-7494 
A2R5 0757-0398 KeFXO MET FLM 75 OHM 12 1/8W 0757-0398 
A2K6& 2100-3288 Ri VAR 50 UHM 20% 20 TURN T-05753 


en ON NAN 


RzFXDO MET FLM 12.1K OHM 1 1/8W 
R:FXO MEY FLA 1.78K OHM 12 1/8W 
RiFXD WH 833.33 OHM 0.052 1/6W 

R2FXD kw 166.67 OHM 0.05% 1/32e 
R:FXO MET FLM 10.0K OHM 12 1/8W 


O757-0444 
0757-0278 
0811-3156 
0811-3153 
0757-0442 


A2KT 0757-0444 
A2Kka 0757-0278 
A2R9 0811-3156 
A2KLU 011-3153 
A2R11 0757-0442 


NNNWN Wt 


A2K12 0757-0442 R:FXO MET FLM 10.0K OHM 1% 1/8wW 0757-0442 
A2K13 0098-5846 R2FXO COXP 13 MEGOHM 52 1/2W EB 1365 
A2KkL~ 06938-5846 R=FXO COMP 13 MEGOHM SX 1/2 EB 1365 
A2R15 0683-1065 R:FXD COMP 10M 5% 1/4W CB1065 
A2nle 2100-2030 RsVAR FLM 20K UHM 10% LIN 1/20 2100-2030 
A2K17 0698-6619 K2FXD FLM 15K OHM O.1£ L/ 8a 0698-6619 
A2n14 0698-6619 R:FXO FLM L5K DHM O01 1/8W 0098-6619 
A2K19 0757-0440 R2FXO MET FLM 7.50K UHM 1 1/80 0757-0440 
A2k2u 0757-0439 KSFXD MET FLM 6.81K UHM 12% 1/8W 0757-0439 
a2nel 0696-7494 R2FXD FLM 34e8K OHM 1.0% 1/8W 0698-7494 
A2k22 098-5556 R:FXD FLM 323K OHM LZ 1/8w 04694-5556 
A2A22 0698-7322 A:FXD FLM 4.25K OHM 1% 1/8W (OPTION 006) 0698-7322 
A2n23 2100-3296 R2WAK CERMET 1K OHM 20% O.5W 20 TURN 2100- 3296 
A2K24 0757-J2b0 R2FXD MET FLM 1K OHM 1% 1/4W 0757-0280 
AZK25 u757-0279 R3FXD MET FLM 3.16K OHM 1% 1/60 0757-0279 
A2Kk2o 0698-7646 R2FXD FLM 31.6K OHM 1.0% 1/8W 0698-7646 
A2K27 0757-0283 R2FXD MET FLM 2.00K OHM 12% 1/8 0757-0283 


* 


*¢ WNN NHN FS FN 


A2R2d 0098-3437 R:2FXD MET FLM 133 OHM 1% 1/8W 
A2K29 0698-3437 R3FXO MET FLM 133 OHM 12 1/8n 
42K 30 0757-0440 RsFXD MET FLM 7.50K OHM 1% 1/66 
A20a31 0757-0346 R:FXD MET FLM 10 OHM 1Z 1/8 
A2K32 0757-0346 R3FXD MET FLM 10 OHM 1% 1/8W 


0698-3437 
0698-3437 
0757-0440 
0757-0346 
0757-0346 


A2K33 0757-0346 RSFXO MET FLH LO OHM 1% 1/4W 

A2K34 0757-0401 R3FXD MET FLM 100 OHM 12% 1L/8W 
A2K35 0757-0137 R3FXD MET FLM 750K OHM 1% 1/2W 
A2R30 0757-0416 R:FXD MET FLM 511 OHM 1% 1/8W 
A2KS7 2100-2497 K2VAK FLM 2000 UHM 10% LIN 1/260 2100-2497 
A2K3a 0757-0394 R2FXO MET FLM 51.1 OHM 1% 1/8W 0757-0394 
A2R39 0757-0280 R:FXD MET FLM 1K OHM 1% 1/8W 0757-0280 

A2R40 0698-3266 R:FXD FLM 237K OHM, 1% 1/8BW : MF4C-T-O 

A2K41 0698-4872 R2FXD MET FLM 649 OHM 1.0% 1/2 0698-4872 
AZK4S2 0698-4872 R=FXD MET FLM 649 OMM 1.DZ 1/26 0698-4872 
A2R43 0757-0280 R=FXD MET FLM 1K OHM 1 1/6W 0757-0280 
A2K44 0757-0280 R2FXD MET FLM LK OHM 1 1/8W 0757-0280 
A3 07044-60100 


Q757-0346 
0757-0401 
0757-0137 
0757-0416 


P-e@NNENN 


A3xC1 
AsC2 
A3C3 
A3C% 


A3L5 
A3C6 
A3L7 
ASCE 
AIlL9 


A3C10 
ASC11 
A3Ci2 
A3C13 
A3C14 


43015 
A3CRL 
A3CKZ 
A3CR3 
A3CRS 


A3CR5 
ASCKO 
ASCK7 
A3CRE 
A3CR9 


ASCRILI 
A3CKlL 
ASCK12Z 
A3SCR13 
ASCK1LG 
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0160-0161 
0160-0157 
0160-2207 
0160-2207 


0160-2207 
018-2205 

0160-2199 
0180-0197 
01480-0197 


0160 0165 

0180-2340 
0180-2340 
0180-0291 
0280-0291 


0160-0819 
1901-0376 
1901-0376 
1902-0025 
1902-0025 


1902-0041 
1901-0044 
1901-0044 
1902-3172 
1902-3172 


1901-0363 
1902-0679 
1902-0679 
1902-0786 
1902-0786 


See introduction to this section for ordering information 


X-AXIS AMPLIFIER BOAKD ASSY 
C3FXO HY 0.01 UF 10% 200VDCh 
CsFXO MY 0.0067 UF 1OX 200VDCH 
C2FXD MICA 300 PF 52% 

C3FXDO MICA 300 PF 5% 


C2FXD MICA 300 PF 5% 

C:FXD TANT 0.33 UF 10% 35VOCW 
C:FXD MICA 30 PF 5% 300VOCW 
C:FXD ELECT 2.2 UF 1O% 20V0CHW 
CsFXD ELECT 202 UF 10% 20VDCw 


C:FXO MY 0.056 UF 200VOCW 

CsFXD AL ELECT 3600 UF +75-10% 30V0CH 
C2FXD AL ELECT 3600 UF +75-10% 30VDCH 
CsFXD ELECT 1.0 UF 10% 35V0CW 

C2FXO ELECT 1e0 UF 10% 35VDCW 


C=FXO MY 0.067 UF 10% 46D0VOCH 
DIGOE:SILICON 35vV 

DIQDE:SLLICON 35V 
DIOOE.sBREAKOOGWN:=10.0V SZ 400 MW 
DIODE, BREAKOOWN=LD.OV 5% 400 MW 


DIGOE: BREAKDOWN 5.11V 5% 
DIUDE:SILICON 20MA/1LV 
OLODE=SILICON 20HA/1V 
OIODE BREAKOOWN211.0V 22 
OJODE BREAKOOWN:11.0V 2% 


OIQDE ASSY:SI 100 PEV PER CELL 
DIODE BREAKOOWN:17.4V 5% 

OIQDE BREAKOOWN:17.4V 52 
DIOOEsT.C. REFERENCE JEDEC TYPE 
OIODE=T.C. REFERENCE JEDEC TYPE 


07044-60100 
192P10392-PTS 
192° 47292-PTS 
0160-2207 
0160-2207 


0160-2207 
150D334X9035A2-DYS 
0160-2199 
150D225X9020A2-DYS 
1500225X9020A2-DYS 


292P56392-DTS 

390368G030J1T4—-DS6 
390368G030JT4—-DSB8 
1500105X9035A2-DYS 
1500 105X9035A2-DYS 


WHF-6S47 

1901-0376 
1901-0376 
1902-0025 
1902-0025 


$Z10939-98 
1901-0044 
1901-0044 
1902-3172 
1902-3172 


1901-0363 
1902-0679 
1902-0679 
1N937 
1N937 


Sa 


Reference 
Designation 


TABLE 6-1. PARTS LIST — MODEL 7044A (Continued) 


HP Part Number 


2110-0059 
2110-0059 
1d 20-0223 
1820-0223 
1s 20-0224 


1820-0223 
917uU-U016 
1855-0376 
1854-u071 
1654-0071 


18354-0039 
1853-0012 
1854-0072 
1853-0303 
1654-0039 


1853-0061 
0757-0280 
0698-3152 
0694-7494 
0695-7494 


0757-0398 
2100-3288 
0757-0444 
0757-027a 
08 11-3156 


06 11-3153 
0757-0442 
0757-0442 
06 98-5846 
06 9u-5846 
0683-1065 
2100-2030 
0498-6619 
0098-6619 
0757-0440 
0757-0442 
0698-7494 
0698-7322 
0698-5550 
2100-3215 
0757-0280 
0757-0279 


0698-7646 
0757-0283 
0698-3437 
0698-3437 
0757-0440 


O07 57-0346 
0757-0346 
0757-0346 
0757-0401 
0757-0137 


0757-0283 
2100-2497 
0757-0394 
0787-0280 

0686-3260 
0698-4872 
0498-4872 
0757-0420 
0757-0420 
2100-2030 
07044-60300 


0180-0292 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
18 20-0328 
0490-0971 
0490-0971 
0490-0971 


1854-0071 
1854-0071 
0757-0280 
07 57-0442 
0757-0280 


See introduction to this section for ordering information 


Description 


FUSE: CAKTKIUGE 1-1/2A SLU-8LU 
FUSE:CARTRIDGE 1-1/2A SLO-BLU 
(NTEGRATED CIRCUIT:OPERKATIONAL AMPL. 
INTESRATED CIRCUIT:OPERATIONAL AMPLe 
INTEGRATED CIRKCUIT:<OPERATIUNAL AMPL. 


INTESRATED CIKXCUITSUPERATIONAL AMPLo 
BEADS MAGHETIC SHIELDING 

TSTR:QUAL FET SI N-CHANNEL 

TSTRESI NPHESELECTED FROM 2N3704) 
TSTR:SI NPN(SELECTED FRUM 243704) 


TSTR:SI NPN 
TSTR:SI PNP 
TSTR=SI NPN 
TSTH:SI PNP 
TSTR:SI NPN 


TSTRZSI PNP 

RseXO MET FLH LK OHH 1% 1/8n 
RiFXD HET FLH 3.48K OHM 1 1/8W 
R2FXO FLH 34.8K UHM 1.02% 1/8W 
R2FXO FLM 34.6K OHM 1.0% 1/8W 


R3FXU MET FLM 75 OHM 1% 1/ 8H 
R2VAR 50 UniM 20% 20 TURN 

RSFXO 4ET FLA 12.1K UHH LZ 1/8n 
R2FXD AET FLA 1.78K UHM 1% 1/8H 
R2FXO dW 833.33 UHM 0.05% 1/8W 


R2FXO dW 146.67 OHM 0.052 1/32 
RiFXO HET FLM 10.0K OHM LE 1/8W 
R3FXO HET FLH LO.OK UHH 1 1/80 
R2FXD COMP 13 MEGOHM 5% 1/2W 

RsFXD COMP L3 MEGOHM 5% 1/2wW 
R:FXU CONP LOM UHM SE 1/4x 
R:VAR 20K OHM 10% 1T 

R2FXO FLM 15K UHM O12 1/8W 

RSFXU FLM L5SK OHM 0.14 1/ dW 

R:FXO MEY FLH 7.50K GHH 1Z 1/8d 
R2FXD AET FLM 1LO.OK OHM 22 1/8W 
R:FXO FLM 34.8K GHM 1.UZ 1/8W 
R:FXD FLM 4.25K OHM 1% 1/8W (OPTION 006} 
R2FXO FLH 3.3K UHM 1% 1/8W 

R:VAR CERMET 1K UHM 20% O.5W 4 TURN 
R2:FXD MET FLH 1K OHA 1% 1/8W 

R:FXO HET FLM 3.16K OHM 12 1/8W 


K2FXO FLAN 31.6K OHM 1.02 1/8W 
R2FXO MET FLM 2.00K OHM IZ 1/8 
R2FXD MET FLM 133 OHM 1% 1/8W 
R2FXD MET FLM 133 OHM LE 1/8H 
R:FXD MET FLM 7250K OHM 1% 1/8w 


RsFXO MET FLM 10 OHM 1% 1/8W 
R:FXO MET FLM 10 UHM LZ 1/8h 
R:FXO MET FLM LO GHM 13 1/8W 
R2FXO MET FLM 100 OHM 1% 1/8W 
RsFXO HET FLM 750K OHM 1% 1/2H 


R2FXD MET FLM 2.90K OHM 12 1/8 
R:VAR FLM 2000 OHM 10% LIN 1/2W 
R:€XO MET ELM S1.L OHM 12 1/8W 
A:FXD MET FLM 1K OHM 1% 1/8W 
R:FXD FLM 464K OHM 1% [/8W 

R2FXD MET FLM 649 OHM 1.0¢ 1/2W 
R:FXO MET FLH 649 OHM 1.0% 1/20 
R:FXD MET FLM 750 OHM 12% 1/8H 
R:FXO MET FLM 750 OHM 12 1/8W 
R3VAR FLM 20K OHM LOY LIN 1/28 
TTL BOARD ASSY 


(OPTIGN 005) 

CsFXD ELECT 1.0 UF 10% 35V0Cw 
OLODE:SLLICON LOOHA/iV 
DIQOE:SILICON 1LOQOHA/1V 
DIGOE:SILICON LO0MA/1V 


OLQOE=SILICON LOOMA/1LY 
IC:TTL QUAD 2-INPT NOR GATE 
COILZREED RELAY 12¥ 240 HW 
COILSREED RELAY 12¥ 240 AW 
COIL: REED RELAY 12V 240 HW 


TSTR2SE NPNISELECTED FROM 2N3704) 
TSTR:SL NPNUSELECTEO FRUM 2N3704) 
R:FXO MET FLM 1K OHM IZ 1/8W 
RsFXO MET FLM 10.0K OHM 1% 1/60 
R2FXO MET FLM 1K OHM 12 1/8h 


MOL 1.5 
MOL 1.5 
1820-0223 
1820-0223 
21820-0223 


1820-0223 
50-590-65/38 
1855-0376 
1854-vO07L 
1854-0071 


2N3053 
2N2904A 
2N3054 
2N5956 
203053 


38640 

0757-0240 
0698-3152 
0694-7494 
0698-7494 


0757-0398 
T-05753 

0757-0444 
0757-0278 
0811-3156 


0d11-3153 
0757-0442 
0757-0442 
EB 1365 

Ed 1365 

cB 1065 

2100-2030 
0498-5619 
0698-6619 
0757-0440 
0757-0442 
009d-71494 
0698-7322 
0698-5556 
2100-3215 
0757-0280 
0757-0279 


0498-7046 
0757-0283 
0698-3437 
04698-3437 
0757-0440 


0757-0344 
0757-0346 
0757-0346 
0757-0401 
0751-0137 


O7S7-0283 
2100-2497 
0757-0394 
0757-0280 
MF4C T-0 
0696-4872 
0698-4872 
0757-0420 
0757-0420 
2100-2030 
07044-60300 


150D105X9035A2-DYS 
FD 2387 
FO 2387 
FO 2367 


FO 2387 
SN7402N 
UF-12P 
UF-12P 
UF-12P 


1854-0071 
1854-0071 
0757-0280 
0757-0442 
0757-0280 


Mfr Part Number 
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Reference 
Designation 


A&Ko 
A4as3 
AeS¢ 
AGs5 


aS 

AS 
asci 
asc2 
asc3 
ASC 
ascs 
ASL6 
asc? 
ascs 
asce 
ASClu 
ASC1L 
ASC12 
ASC13 
ASCKL 
ASTK2 
aASCR3 


ASC RS 
45CR5 
ASCKo 
ASCRT 
ASCRA 


ASCRIO 
AS5CR10 
a5Icl 
aSIc2 
a51C3 


ASLL 
ASL2 
asol 
as5u2 
A5u3 


ASUS 
ASO5 
ASR1 
AS5n2 
ASRS 


ASKS 
ASKS 
ASKS 
ASRT 
ASRB 


A5n9 

ASH1LO 
ASK11L 
ASR12 
A5K13 


ASKL4 
ASKL5S 
ASKL6 
ASK1LT 
ASK1LB 


ASR19 
ASR20 
ASR21 
A5R22 
A5R23 


ASK24 
AS5K25 
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TABLE 6-1. PARTS LIST — MODEL 7044A (Continued) 


HP Part Number 


0757-0492 
0490-0774 
049J-0778a 
0490-07748 


07044-6040U 


0140-0174 
0160-1477 
0160-2208 
a15u-0121 
old0-0291 
0180-1746 
0180-0374 
0160-2204 
0180-1743 
0150-005u 
a1 50-0093 
0150-0093 
0180-0039 
1902-07486 
1302-3139 
1901-0040 


1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 


1901-004u 
1302-0048 
1820-0324 
1620-0054 
18 20-u223 


0490-0971 
0490-0971 
1855-0301 
1854-0071 
1854-0071 


1854-0071 
1853-0020 
0698-4424 
2100-3215 
0698-3442 


0694-3158 
069d-3154a 
0698-3150 
0096-3449 
0698-3446 


0757-0290 
0698-3445 
0698-3441 
0698-3150 
0698-3150 


0757-0449 
0757-0434 
0757-0280 
0757-0200 
0757-0290 


0757-0200 
0698-0082 
0757-0458 
0698-3150 
0757-0428 


0698-3458 
0757-0438 
2100-1986 
0490-0778 
0490-0778 


07060-60200 
0180-1985 
1901-0191 
1854-0071 


1854-0370 
0698-3615 
06 98-3403 
0698-0085 
0757-0428 


Qty 


Description 


KSFXO MtT FLM 10.0K OHM 1% 1/8W 
SWITCH:REED MAGNETIC, MINIATURE 
SWITCH2KEEO MAGNETIC. MINIATURE 
SWITCH: KEED AAGNETIC, MINLATURE 


TIME BASE BUARD ASSY 

(UPTIUN O01) 

CzFXb CER 0.47 UF +¢80-20% 25VuCw 
C:—&XD POLY 10 UF 102 SOVOCN 
C:FxXv MICA 330 PF SX 400VUCH 
C:FxXv CER O.1 UF #40-20% SOVOCA 
CzFxD ELECT 1.9 UF 10% 35VuUCw 
CsFxO ELECY 15 UF 10% 20V0Cu 
CFxuv TANT. 12 UF lox 20V0CH 
CsFxXD MICA 330 PF 5Z 300VOCh 
C:FXD ELECT 3.1 UF 10% 35VONCA 
CzFxo CER 1000 PF #80-20% 1L000V0CN 
C:FxD CER 0.01 UF #40-202 100VO0CH 
C:FXD CER 0.01 UF +80 -20% 100 VOCW 
C:FXD ELECT 100 UF +75 -25% 12 VOCW 
OIQOE:T.C. REFERENCE JEDEC TYPE 
OIODE:BREAKDUWN &.25V 52 
DIODE:SILICON 30MA 30wnVv 


OIUDESSILICON 30MA 30nV 
OIODE=SILICUN 30HA 30nV 
DIQVDEZSSILICON 30KA 30NV 
OLODE:SILICON 30MA 30WV 
OLODE=SILICON 30MA 30nV 


OIODE:SILICON 30MA 30WV 
OIOOESBREAKDOWN G81V 5x 
ICSTTL QUAD 2-INPT NOR GATE 
IC:TTL QUAD 2-INPT NAND GATE 


INTESRATED CERCUITSOPERATIONAL AMPL. 


COIL:REED RELAY 12V 240 MW 
COIL:KEEO RELAY 12V 240 MW 
TSTRz2SI DUAL FET 

TSTR2SI NPN(SELECTED FROM 2N3704) 
TSTR2SI NPN(SELECTEO FROM 2N3704) 


TSTR2SI NPN(SELECTED FRUM 2N3704) 
TSTR2SI PNP{SELECTED FROM 2N3702) 
R2FXO FLM 1400 UHM 1% 1/8W 

R2VAR CERMET 1K OHM 20% 0.5W 4 TURN 
R:FXO MET FLM 237 OHM 1% 1/8W 


RSFXO NET FLM 23.7K UHM 1% 1/80 
R:FXD MET FLM 23.7K OHM 1% 1/8W 
RSFXO MET FLM 2.37K OHM 1% 1/8W 
R2FXD MET FLM 28.7K CHM 1% 1/8W 
R2FXD MET FLM 383 OHM LZ 1/aW 


R2FXD MET FLM 6.19K OHM 1% 1/8W 
R2FXD HET FLM 348 OHM 1% 1/8W 
R:FXD MET FLM 215 OHM 1% 1/8 
R2FXD MET FLM 2.37K OHM 1% 1/8W 
R2FXD MET FLM 2.37K OHM LZ 1/8W 


R2FXD FLM 20K OHM 1% 1/6W 

RiFXD MET FLH 5.11K OHM 1% 1/8NW 
RSFXO MET FLM 1K OHM 1% 1/8 
RzFXD MET FLM 5.62K OHM LZ 1/8W 
RiFXD MET FLM 6.19K OHM 1% 1/8W 


R3FXD HET FLM 5.62K OHM 12 1/60 
R2FXD MET FLM 464 OHM 1 1/8W 

R2FXD HET FLM 51.1K OHM 1% 1/8W 
RZFXD MET FLM 2.37K OHM 1% 1/8H 
RSFXD MET FLM 1.62K OHM LZ 1/8 


R2FXO MET FLM 348K OHM 1% 1/6W 
R2FXD MET FLM 5e11K OHM 1% 1/8 
R3VAR CERMET 1000 OHM 10% LIN 1/20 
SWITCHZREED MAGNETIC, MINIATURE 
SWITCHZREED MAGNETIC, HIN ATURE 


OPTION OO2-EVENT MARKER 

Y-AXIS DC AMPLIFIER BOARD-STANDARD 
C3sFXD ELECT 500 UF #75-10% 30V0CW 
DIUDE:SILICON 0.75A LOOPIV 

TSTR2SI NPN(SELECTED FROM 2N3704) 


TSTR: SI NPN 

R2FXD MET OX 47 OHM SZ 2H 

RZFXD MET FLM 348 OHM 12 1/2W 
RIFXD MET FLM 261K OHM 1X 1/6W 
RzFXO MET FLM 162K OHM 1% 1/8W 


See introduction to this section for ordering information 


Mfr Part Number 


0757-0442 
0490-0774 
0490-0779 
0490-uU7 7a 


07044-00400 


5C1137S-CAL 
X4B83W4& 
0160-2208 
SCSOBIS-CML 


1969105x9035A2-DYS 


Uu180-1746 


150U106X902082-DYS 


0160-2208 


1500104X9035A2-DYS 
C0678102E1022S26-COH 


60i-K#00011 
801-K800011 

30D 107G0122002-DSM 
1N937 
$210939-158 
FuG1068 


F0G1088 
FoG1088 
FuGlosa 
FOGLOWS 
FOG1LOds8 


FoG10u8 
1902-0048 
SN7402N 
SN7400N 
1820-0223 


UF-12P 
UF-12P 
2N5178 
1854-0071 
1854-0u71 


1854-0071 
1853-0020 
0698-4424 
2100-3215 
0698-3442 


0698-3158 
0498-3158 
0698-3150 
06098-3449 
0696-3446 


0757-0290 
0698-3445 
0698-3441 
0698-3150 
06948-3150 


0757-0449 
0757-0438 
0757-0280 
0757-v0200 
0757-0290 


0757-0200 
0698-0082 
0757-0458 
0698-3150 
0757-0428 


0698-3458 
0757-0438 
2100-1986 
0490-0778 
0490-0778 


07040-60200 

39050 7GO030FL4-0SB 
SR1358-2 
1854-0071 


2N5294 

0698-3615 
0698-3403 
0698-0085 
0757-0428 


TABLE 6-1. PARTS LIST — MODEL 7044A (Continued) 


Sli lalas HP Part Number] Oty Description Mfr Part Number 


X~AXIS RETRANSMITTING POTENTIOMETER 

(OPTION 003) 
§080-8117 WIPER ASSEMBLY 5080-8117 
07040-60570 SLIDEWIRE ASSEMBLY 07040-60570 


Y-AXIS RETRANSMITTING POTENTIOMETER 
(OPTION 004) Y RETRANS POT 

5080-8117 WIPER ASSEMBLY 

07040-60560 SLIDEWIRE ASSEMBLY 


METRIC 

(OPTION 006) METRIC 
0698-7322 R:FXD FLM 4.25K OHM 1% 1/8 W MF4CT-9 
0698-7322 R:FXO FLM 4.25K OHM 1% 1/8W MF4C T-9 


REAR CONNECTOR 

{OPTION 007) REAR CONNECTOR 
1251-3162 CONNECTOR — RECEPTACLE 37 PIN FEMALE 1251-3162 
1251-0218 CONNECTOR POST — PANEL 1251-0218 
1251-3062 CONNECTOR — MATING, 37 PIN MALE 1251-3062 
1251-2368 CONNECTOR HOOD 1251-2368 
1251-1029 CONNECTOR LOCK 1261-1029 


See introduction to this section for ordering information 
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TABLE 6-2. MISCELLANEOUS PARTS — MODEL 7044A 


X AND Y ATTENUATOR ASSEMBLY PART NO. 07046-60150 


0698-6353 
0698-6363 
0698-6320 
0811-3155 
0757-0280 
0698-6305 
0811-3199 
0811-3154 
0811-3198 
2100-0978 
3100-3063 


0698-8194 
0698-8193 
0698-6369 
0698-6368 
0698-6358 
0698-6688 
3100-3062 


2110-0312 
9211-0343 
5080-3635 
5080-3605 
5081-1190 
5081-1191 


ACCESSORY KIT — PART NO. 07044-60541 


2110-0312 
9211-0343 
5080-3635 
5080-3605 
5081-1190 
5081-1191 
1251-1029 
1251-2368 
1251-3062 


9270-1004 
9270-1005 
9270-1024 
9270-1042 


R:Fxd Flm 50k ohm 0.1% 1/8W 
R:Fxd Flm 40k ohm 0.1% 1/8W 
R:Fxd Flm Sk ohm 0.1% 1/8W 
R:Fxd Flm 4k ohm 0.05% 1/32W 
R:Fxd Fim 1k ohm 1% 1/8W 
R:Fxd Flm 900k ohm 0.1% 1/4W 
R:Fxd Flm 90k ohm 0.05%, 1/32W 
R:Fxd Flm 9k ohm 0.05% 1/32W 
R:Fxd Flm 1k ohm 0.05% 1/32W 


R10 R:Var 5k ohm 10% 
S2a,b Switch, Rotary 


R:Fxd Metal Flm 10 M ohm 0.1% 1/2W 
R:Fxd Metal Film 8 M ohm 0.1% 1/2W 
R:Fxd Flm 1M ohm 0.1% 1/4W 

R:Fxd Flm 800k ohm 0.1% 1/4W 
R:Fxd Flm 100k ohm 0.1% 1/8W 
R:Fxd Flm 99.8k ohm 0.1% 1/8W 
Switch, Rotary 


Fuse, 1A, 250V 
Plastic Box 
Slidewire Lubricant 
Slidewire Cleaner 
Disposable Pen, Red 
Disposable Pen, Blue 


Fuse, 1A, 250V 

Plastic Box 

Slidewire Lubricant 
Slidewire Cleaner 
Disposable Pen, Red 
Disposable Pen, Blue 

Lock, Rack and Panel 
Hood, Rack and Panel 
Connector, Rack and Panel 


GRAPH PAPER — ENGLISH AND METRIC 


Chart Paper, English, Heavy 
Chart Paper, English, Light 
Chart Paper, Metric, Heavy 
Chart Paper, Metric, Light 


IRC, Inc. 

IRC, Inc. 

Dale Electronics 
Micro-Ohm Corp. 
IRC, Inc. 

IRC, Inc. 
Micro-Ohm Corp. 
Micro-Ohm Corp 
Micro-Ohm Corp 
Clarostat Mfg. 
Hewlett-Packard 


Pyrofilm Resistor 
Pyrofilm Resistor 
IRC, Inc. 

IRC, Inc. 

IRC, Inc. 

Electra Mfg Co. 
Hewlett-Packard 


ACCESSORY KIT — PART NO. 07040-60630 — STANDARD 


Bussman Mfg. Div. 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


— REAR CONNECTOR 


Bussman Mfg. Div. 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
ITT Cannon 
ITT Cannon 
ITT Cannon 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


-—_ 


TABLE 6-2. MISCELLANEOUS PARTS — MODEL 7044A (Continued) 


a es ae oe 
INK SUPPLIES (MAY BE ORDERED) 


5081-1191 
5081-1192 
5081-1193 
5081-1190 


07040-60570 
07040-60550 
5080-8117 
07044-60500 
07044-60100 
07044-60200 


07044-60300 
07044-60400 
07044-60580 
07044-60590 


1400-0084 
2110-0312 
2110-0002 
1251-2357 
0491-0059 
3101-1234 
07044-60510 
8120-1378 
5060-6608 
5060-6608 
2100-2682 
07040-60560 
5080-8117 
07040-60570 
5080-8117 
07040-60570 
5080-8117 
07040-60550 
5080-8117 
07040-60921 
4040-0879 


Disposable Pen, Blue 
Disposable Pen, Green 
Disposable Pen, Black 
’ Disposable Pen, Red 


Slidewire Assembly (19.2k) X-axis 
Slidewire Assembly (13.1k) Y-axis 
Slidewire Wiper Assembly 

Y-axis Amplifier Assembly 

X-axis Amplifier Assembly 

Power Supply Board Assembly 
(Does not include option parts) 
TTL Board Assembly 

Time Base Board Assembly 

Y-Axis Amplifier Assembly — Metric 
X-Axis Amplifier Assembly — Metric 


Fuse, Holder 

Fuse, 1A (for 230V operation) 
Fuse, 2A (for 115V operation) 
Ac Receptacle 

Solenoid Assembly 

Switch, DPDT 

Power Transformer 

Power Cord 

X Motor Assembly 

Y Motor Assembly 
Potentiometer, 10k, 10 turn 
Y Slidewire — Retrans 
Wiper Assembly 

X Slidewire — Retrans 
Wiper Assembly 

X Slidewire 

Wiper Assembly 

Y Slidewire 

Wiper Assembly 

Clamp, Shipping 

Cover, Dust, Plastic 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Littlefuse, Inc. 
Littlefuse, Inc. 
Littlefuse, Inc. 


Switchcraft, Inc. 


Ledex 
Switchcraft 
Hewlett-Packard 
Belden Corp 
Hewlett-Packard 
Hewlett-Packard 
Beckman 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


ee ee ee ee ee ee) 


ELECTRONIC COMPONENTS/ASSEMBLIES 


MAINFRAME COMPONENTS 
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TABLE 6-3. ONE YEAR ISOLATED SPARE PARTS LIST — MODEL 7044A 


A2C8,9 ) 


A3C8. 9 5 0180-0197 Capacitor, 2.2 uF, 20V 

A2C6 0180-1735 Capacitor, .22 uF, 35V 

A2C13, 14 : 

A3CI3 14 ¢ 0180-0291 Capacitor, 1 uF, 35V 

A1C6 0180-0374 Capacitor, 10 uF, 20V 

A3C6 0180-2205 Capacitor, .33 uF, 35V 

A1C3,5 0180-2240 Capacitor, 2400 uF, 25V 

A2C11,12 

A3C11.12 } 0180-2340 Capacitor, 3600 uF, 30V 

A2R41,42 } 

A3R41,42 ! 0698-4872 Resistor, 649 ohms 

A2R]1,24,43,44 0757-0280 Resistor, 1 k ohm 

AIRI3 0757-0814 Resistor, 511 ohms 

A3IC1,2,3,4 1 rete 

A2IC1,2,3,4 | 1820-0223 Integrated Circuit, Lin. Amp 

AlIC1 1820-0054 Integrated Circuit 

A2Q5 } F 

A305 1853-0012 Transistor 

A2Q9 1 : 

A3Q9 } 1853-0041 Transistor 

A2Q7 

feu } 1853-0303 Transistor 

A1Q5 1854-0003 Transistor 

A2Q4,8 1 

yee j 1854-0039 Transistor 

AIQ4 ) 

A2Q2,3 } 1854-0071 Transistor 

A3Q2,4 ) 

A206 ) : 

A306 j 1854-0072 Transistor 

AIQ3 1854-0370 Transistor 

A2Q1 1 ; 

A301 } 1855-0376 Transistor, Dual FET 

A2CR6,7 1 ; 

A3CR6,7 j 1901-0044 Diode 

AICRI,2,3,4,9 1901-0191 Diode 

A2CRI0 

ASCRIO ¢ 1901-0363 Diode 

A2CR1,2 

aoChio 1901-0376 Diode 

AICRS,6 1901-0470 Diode 

A2CR3,4 1 

A3CR3.4 3 1902-0025 Diode, 10V, Zener 

A2CR5 

4aCas' 1902-0041 Diode, 5.11V, Zener 1 
A3CRI1,12 1902-0679 Diode, 17.4V, Zener 1 
A2CR13,14 1902-0777 Diode, 6.2V, Zener | 
A3CRI13,14 1902-0786 Diode, 9V, Zener ] 
A1ICR7 1902-3107 Diode, 5.76V, Zener | 
A2CR8,9 1902-3150 Diode, 9.09V , Zener 1 
A3CR8,9 1902-3172 Diode, 11.0V, Zener 1 
A2CR11, 12 1902-3208 Diode, 15.4V, Zener 1 
soRie t 2100-2030 Variable Resistor, 20 k 1 
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TABLE 6-3. ONE YEAR ISOLATED SPARE PARTS LIST — MODEL 7044A (Continued) 


2100-2497 


2100-3296 
2110-0003 


2110-0059 
0510-0262 
1410-0215 
1410-0277 
2100-2682 
2110-0002 
3101-1604 
3101-1605 
3101-1702 
8120-1378 
5060-6608 
5080-8117 
07040-20550 
07040-60640 
07040-60550 
07040-60570 
07040-60913 
07040-60911 


Variable Resistor, 2 k 


Variable Resistor, 1 k 
Fuse, 3A, Norm Blow 


Fuse, 1.5 A, Slo Blow 
Retaining Ring 

Ball Bearing 

Ball Bearing 

Resistor, Variable 10-Turn 
Fuse, 2A 

Switch, Toggle 
Switch, Toggle 
Switch, Toggle 

Power Cord 

Motor, Servo 

Wiper Assembly 
Y-Axis Gear 

X-Axis Gear 

Y-Axis Slidewire 
X-Axis Slidewire 


Y-Axis Drive Cable Assembly 
X-Axis Drive Cable Assembly 


— 
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Figure 6-2, Control Panel — Model 7044A (Sheet | of 2) 


Item 


OOANNNMNAWN 


Part No. 


1510-0080 
0340-0743 
3101-1702 
3101-1671 
3101-1261 


07046-40410 


0370-1095 
2950-0043 
0370-2192 
0370-1881 
0370-1880 
3101-1701 
0590-0985 
0510-0195 
0403-0190 
2360-0085 
3050-0399 
0360-0365 
2420-0010 
2190-0163 
2190-0189 
2100-2682 


07046-60150 
07046-60141 


3101-3083 
0510-0788 
2360-0117 
3101-1604 
3101-1605 


07040-21050 


1510-0081 


Figure 6-2. Control Panel — Model 7044A (Sheet 2 of 2) 


Description 


Binding Post, Red 

Insulator 

Switch, Toggle, SPDT 
Switch, Button, Black Plastic 
Switch, Pushbutton, SPDT 
Insulator, Zero Check 

Knob, Zero 

Nut, Hex, 3/8-32 

Knob, Vernier 

Knob, Range 

Knob, Time Base 

Switch, Toggle, SPDT 

Nut, 1/4-40 

Locknut, 6-32 

Rubber Foot 

Screw, Mach, 6-32 x 5/8 
Washer, Flat, 0.375 OD, 0.032 THK 
Terminal, Solder Lug 

Nut, Hex, 6-32 

Washer, Lock, 0.380 ID 
Washer, Flat, 0.375 ID 
Potentiometer, 10k, 10T 
Attenuator Assembly 

Sweep Rate Assembly 

Time Base X Y Off Assembly 
Clamp, Plastic Cable 

Screw, Mach, Pan, Pozi, 6-32 x 3/8 
Switch, Toggle, DPDT 
Switch, Toggle, SPDT 

Panel, Front 

Binding Post, Black 


Manufacturer 


Hewlett-Packard 
Hewlett-Packard 

C & K Components 
C & K Components 
C & K Components 
Hewlett-Packard 
Hewlett-Packard 
Fischer Spec Mfg Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 

C & K Components 
C & K Components 
Standard Pressed Steel 
Rubbercraft Corp. 
Control Screw Co. 
Hewlett-Packard 
Shakeproof Div, ITW 
Hewlett-Packard 
Shakeproof Div, ITW 
Shakeproof Div, ITW 
Beckman 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Empire 

Indiana Metal Prod Co 
C & K Components 
C & K Components 
Hewlett-Packard 
Hewlett-Packard 
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Figure 6-3. Main Frame - Model 7045A (Sheet | of 7) 
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Part No. 


07040-60570 
2190-0835 
07040-60580 
2150-0067 
2360-0203 
3050-0399 
2360-0121 
0180-2495 
2420-0010 
3050-0392 
0590-0381 
07040-00240 
0380-0310 
0380-0771 
2360-0183 
07143-20430 
3050-0774 
3050-0775 
5060-6627 
1600-0252 
07045-60140 
07044-60200 
2360-0113 
07045-60080 
Not Used 
07045-60090 
Not Used 
3050-0139 
2580-0006 
07045-60130 
4003-0303 
2360-0201 
07046-20610 
2360-0197 
0590-0381 
1400-0867 
1490-0030 
5060-0767 


Figure 6-3. Main Frame - Model 7045A (Sheet 2 of 7) 


Description 


X-Axis Slidewire Assembly (19.2 k) 

Washer, Shoulder, 0.375 OD, 0.187 thk 

Casting, Main Frame 

Screw, Pan, Pozi, 8-32 x 2 in. 

Screw, Pan, Pozi, 6-32 x 5/8 

Washer, Flat, 0.375 OD, 0.032 thk 

Screw, Pan, Pozi, 6-32 x 1/2 

Capacitor, Fxd Alum 8700 uF -10 +75%, 40 wVdc 


Nut, Hex, 6-32 


Washer, Flat, 0.438 OD, 0.020 thk 


Nut, Lock, 6-32 
Bracket, Support 


Standoff, Threaded 


Standoff, Swaged 


Screw, Pan, 6-32 x 3/8 


Washer, Flat 


Washer, Flat, 2.125 OD, 0.005 thk 
Washer, Flat, 2.125 OD, 0.031 thk 
Servo Motor, X-Axis 

Clamp, X-Axis Servo Motor 
Transformer, Power 

Power Supply Board 

Screw, Pan, Pozi, 6-32 x 1/4 
X-Axis Amplifier Board 


Y-Axis Amplifier Board 


Washer, Flat, 0.0375 OD, 0.131 thk 


Nut, Hex, 8-32 


Bottom Cover, Marked 


Foot, Rubber 


Screw, Pan, Pozi, 6-32 x % 
Bushing, X-Axis Servo Motor 
Screw, 6-32 x 0.37 


Nut, 6-32 
Clip, Cap 
Stand, Tilt 
Foot 


Manufacturer 


Hewlett-Packard 
RCA 
Hewlett-Packard 


Indiana Metal Prod. 
Indiana Metal Prod. 


Hewlett-Packard 


Indiana Metal Prod. 


Sprague Electric 
Hewlett-Packard 
Hewlett-Packard 


Shakeproof Div, ITW 


Hewlett-Packard 
GOE 
Amaton Electric 


Indiana Meta! Prod. 


Hewlett-Packard 
Miller Gasket Co. 
Miller Gasket Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Indiana Metal Prod. 


Hewlett-Packard 
Hewlett-Packard 


Harper 


Shakeproof Div, ITW 


Hewlett-Packard 
Rubbercraft Corp. 


Indiana Metal Prod. 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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Figure 6-3. Main Frame - Model 7045A (Sheet 3 of 7) 
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Part No. 


07040-60918 
07040-60570 


2190-0835 


07040-60560 


5080-8117 
0516-0004 
2360-0117 
2360-0119 
1251-0218 
1251-2961 
0510-0195 
3050-0399 
2190-0007 
2360-0203 
0403-0190 
2360-0085 
0380-1023 
0380-0789 
3050-0399 
2190-0007 
2420-0010 


07045-60070 
07045-60] 20 


2360-0113 


Description 


Event Marker Assembly, Option 002 
X-Axis Retransmitting Potentiometer, Opt. 003 
Washer, Shoulder, 0.375 OD, 0.187 thk 
Y-Axis Retransmitting Potentiometer, Opt. 004 
Wiper Assembly, Y-Axis 

Screw, Pan, 0-80 x 1/8 

Screw, Pan, Pozi, 6-32 x 3/8 

Screw, Pan, Pozi, 6-32 x 7/16 

Post Locking, Option 040 

Rear Connector, Option 040 

Locknut, 6-32 

Washer, Flat, 0.375 OD, 0.032 thk 
Washer, Lock, 0.280 OD, 0.018 thk 
Screw, Pan, Pozi, 6-32 x 5/8 

Foot, Rubber 

Screw, Mach, 6-32 x 5/8 

Standoff 

Standoff 

Washer, Flat, 0.375 OD, 0.032 thk 
Washer, Lock, 0.280 OD, 0.018 thk 
Nut, Hex, 6-32 

TTL Board, Option 039 

Time Base Board (W/O R9, R11) 
Screw, Pan, Pozi, 6-32 x 4 


Figure 6-3. Main Frame - Model 7045A (Sheet 4 of 7) 


Manufacturer 


Hewlett-Packard 
Hewlett-Packard 
RCA 
Hewlett-Packard 
Hewlett-Packard 

H. M. Harper Co. 
Indiana Metal Prod. 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Standard Pressed Steel 
Hewlett-Packard 
Shakeproof Div. ITW 
Indiana Metal Prod. 
Rubbercraft Corp. 
Control Screw Co. 
Hewlett-Packard 
Amatom Electric 
Hewlett-Packard 
Shakeproof, Div. ITW 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
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Figure 6-3. Main Frame - Model 7045A (Sheet 5 of 7) 
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Item 


Oona untwpwo- 


Part No. 


0570-0125 
07040-20550 
1410-0277 
0510-0242 
07040-20730 
2360-0207 
2420-0016 
2190-0105 
2360-0183 
2190-0179 
07040-20600 
2360-0084 
2190-0007 
0360-0005 
07040-60830 
2190-0108 
2200-0141 
07040-40040 
5060-6608 
3050-0393 
07040-20950 
07040-00200 
1460-1248 
2360-0221 
07040-60670 
07040-20620 
0362-0191 
07040-40020 
0460-0356 
0516-0005 _ 
5080-8117 
0510-0198 
07040-60680 
2360-0318 
07040-00020 
07040-60520 
2360-0201 
07040-00250 
07040-20560 
0890-0349 
1460-1253 
07040-60916 
07040-60917 
07040-60550 
07040-20160 
07040-20540 
2200-0138 
0516-0004 
07040-00290 
2260-0001 
2190-0004 
07040-40080 
07040-20610 
07040-60820 


Description 


Screw, Mach, 4-40 x 3/16 

Gear, Drive, Y-Axis 

Ball Bearing 

Retainer, Ring 

Retainer 

Screw, Pan, 6-32 x 7/8 

Nut, Hex, 6-32 

Washer, Loc, 0.239 OD, 0.025 thk 
Screw, Pan, 6-32 x 3/8 

Washer, Lock, 0.300 OD, 0.018 thk 
Washer 

Screw, Phillips, 6-32 x % 

Washer, Lock 0.280 OD, 0.018 thk 
Soldered Lug, Terminal 

Block, Motor, Y Arm 

Washer, Lock, 0.226 OD, 0.031 thk 
Screw, Pan, Pozi, 4-40 x 5/16 
Clamp, Servo Motor 

Servo Motor, Y-Axis 

Washer, Flat, 0.313 OD, 0.020 thk 
Standoff, Cable 

Bracket, Trail Cable 

Spring, Extension, 16 ft. 

Screw, Pan, Pozi, 6-32 x 2-4 

X Slider Block 

Slider Rod, X-Axis 

Sleeve, Cable Termination 
Tightener, Cable 

O-Ring 

Screw, Pan, 0-80 x 3/16 

Wiper Assembly, X-Axis 

Nut, Hex, 0-80 

Block, Wiper 

Screw, Pan, Pozi, 6-32 x 1-7/8 
Bumper 

Table 

Screw, Pan Pozi, 6-32 x ’ 
Bumper, Y-Axis 

Slider Rod, Y-Axis 

Tubing, Plastic, Flexible 

Spring, Y-Axis Scale 

Scale, English, Y-Axis 

Scale, Metric, Y-Axis 

Y-Axis Slidewire Assembly (13.1 k) 
Stud, Pulley 

Pulley, Idler, Y-Axis 

Screw, Pozi, 4-40 x 3/16 

Screw, Pan, 0-80 x 1/8 

Bracket, Cable 

Nut, Hex, 4-40 

Washer, Lock, 0.270, 0.015 thk 
Cap, End 

Wheel 

Pen Holder Assembly 


Figure 6-3. Main Frame - Model 7045A (Sheet 6 of 7) 


Manufacturer 


Anti-Corrosive Material Prod 


Hewlett-Packard 
Georg Muller 

Waldes Kohinoor 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
National Lockwasher Co. 
Indiana Metal Prod. 
Shakeproof Div. ITW 
Hewlett-Packard 
Central Screw Co. 
Shakeproof Div. ITW 
Zierick Mfg. Co. 
Hewlett-Packard 
National Lockwasher Co. 
Pheoll Mfg. Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Superior Spring Co. 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Sevenstrand Tackle Mfg. Co. 
Hewlett-Packard 
Hewlett-Packard 
Pheoll Mfg. Co. 
Hewlett-Packard 

A. Schnitzer 
Hewlett-Packard 
Stillwater Mfg. Co. 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
Hewlett-Packard 
Alpha Wire Corp. 
Superior Spring Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Pheoll Mfg. Co. 

H. M. Harper Co. 
Hewlett-Packard 

A. Schnitzer 
Thompson-Bremer & Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
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Part No. 


5081-1190 
5081-1191 
5081-1192 
5081-1193 
07045-60050 
07045-60060 
2510-0107 
2360-0203 
0610-0001 
2190-0103 
07040-21010 
07040-60720 
1460-1252 
0520-0128 
2360-0117 
07040-20650 
2360-0199 
07040-20670 
0590-0997 
0510-0262 
07040-00210 
2420-0010 
2360-0229 
0624-0206 
07040-20640 
07040-20520 
07040-60840 
2190-0150 
3050-0139 
07040-60580 
2200-0165 
2360-0113 
0510-0790 
07040-00140 
07040-00050 
07040-00060 
1400-0084 
2190-0068 
0510-1152 
2360-0203 
0403-0190 
07040-20970 
07040-21050 
07040-20760 
07040-20930 
3050-0766 
07040-60914 
0491-0059 
07040-00150 
07040-20870 
0615-0005 
07040-60913 
07040-20740 
1853-0252 
1854-0063 
0340-0774 
2200-0170 
1200-0461 
2190-0108 
2260-0001 


Disposable Pen, Red 
Disposable Pen, Blue 
Disposable Pen, Green 
Disposable Pen, Black 

Rear Hood Assembly — English 
Rear Hood Assembly - Metric 
Screw, Pan, Pozi, 8-32 x 5/8 
Screw, Pan, Pozi, 6-32 x 5/8 
Nut, Hex, 2-56 

Washer, Lock, 0.185 OD, 0.013 thk 
Bar, Weight 

Pen Lift Assembly 

Spring, Pen Lift Assembly, X-Axis 
Screw, Pan, 2-56 x % 

Screw, Pan, Pozi, 6-32 x 3/8 
Stop, Paper 

Screw, Pan, Pozi, 6-32 x 7/16 
Support, Y Arm 

Nut, Sheet Metal 

Retainer, C-Ring 

Guide, Wire 

Nut, Hex, 6-32 

Screw, Pan, Pozi, 6-32 x ’% 
Screw, Pan, Pozi, 6-32 x % 
Drive Gear, 240T 

Sleeve, Idler Pulley 

Pulley 

Washer, Flat 

Washer, Flat 

Casting, Main Frame 

Screw, FH, Pozi, 4-40 x % 
Screw, Pan, Pozi, 6-32 x % 
Clamp, Cable 

Guard 

Guide, Trial Spring 

Bracket, Power 

Holder, Fuse, 250 V, 15 A max 
Washer, Lock, 0.630 OD, 0.022 thk 
Retainer, Push On 

Screw, Pan, Pozi, 6-32 x 5/8 
Rubber, Foot 

Stud, Foot 

Front Casting 

Stop, Paper 

Stud 

Washer, 0.500 OD, 0.005 thk 
X-Axis Cable Assembly 
Solenoid Assembly 

Bracket 

Plunger End 

Nut, Hex, 3-48 

Y-Axis Cable Assembly 
Block, Y Slider 

Transistor, Silicon, PNP 
Transistor, Silicon, NPN 
Insulator, Transistor 

Screw, Mach, Pozi, 4-40 x 5/8 
Socket, Transistor 


Washer, Lock, 0.226 OD, 0.031 thk. 


Nut, Hex, 4-40 


Figure 6-3. Main Frame — 7045A (Sheet 7 of 7) 


Manufacturer 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. , 
Indiana Metal Prod. 
Federal Screw Prod. 
Shakeproof Div. ITW 
Hewlett-Packard 
Hewlett-Packard 
Superior Spring Co. 
Pheoll Mfg. Co. 
Indiana Metal Prod. 
Hewlett-Packard 
Indiana Metal Prod. 
Hewlett-Packard 
Tinnerman 

Waldes Kohinoor 
Hewlett-Packard 
Hewlett-Packard 
Indiana Metal Prod. 
Continental Screw Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Corland Co. 

Harper 
Hewlett-Packard 
Pheoll Mfg. Co. 
Indiana Metal Prod. 
Empire Electric Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Littlefuse 
Shakeproof Div. ITW 
Industrial Retaining Ring 
Indiana Metal Prod. 
Rubbercraft Corp. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Miller Gasket 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Corland Co. 
Hewlett-Packard 
Hewlett-Packard 
Motorola 

RCA 

Miller Gasket 

Pheoll Mfg. Co. 
Augat 

National Lockwasher Co. 
A. Schnitzer 


Reference 
Designation 


AL 

aici 
41C2 
AlC3 
Alcs 


AlCo 

AlCk1 
AlCR2 
ALCKS 
ALCR& 


AlCR5 
ALCR6 
ALCR? 
AlCRO 
A1Q3 
AIF1 
ALO4 
4lus 
AlLRL 
AlR2 
ALR3 


AlLKO 

41k10 
ALR1LL 
Alk12 
AlR13 


AlK14 
AlR15 
Alk1l6 
Alal? 
Alkla 


AlTCL 
a2 
AZcL 
A2C2 
A2c4 


A2C4& 
A2Cs 
A2Co 
A2Cc? 
A2cs 


A2c9 

A2C10 
A2Ci1 
A2C12 
A2C13 


A2C14 
A2C15 
A2C16 
A2C1T. 
A2C18 


A2C19 
A2Ccal 
A2CR2 
A2CR3 
A2CRS 


A2CRS 
A2CR6 
A2CRT 
A2CKB 
A2CRK9 


A2CR10 
a2cRil 
A2CR12 
A2CR13 
A2CR14& 


A2CR15 
A2CR16 
A2CR17 
A2cR18 
A2CR19 


A2CR20 
A2Fl 
A2F2 
A2IC1 
A2ic2 


07044-60200 
015u-01149 
015u-0119 
0180-2240 
0180-2240 


0180-0374 
1901-O0191 
1991-0191 
1901-0191 
1901-0191 


1901-0470 
1901-0470 
1902-3107 
1901-0191 
14854-0370 
2110-0003 

1854-0071 
1854-0003 
0698-3426 
0690-1061 
0690-1061 


0757-0280 
Ou h1-1676 
0811-14676 
0698-3395 
G7 57-0814 


0757-0280 
0698-0085 
06 98-3403 
0698-3403 
0757-0428 


1820-0054 
07045-60090 
0160-0161 
0160-0157 
0160-2207 


0160-0168 
0160-2308 
0160-2207 
0160-2207 
0140-2117 


0160-2199 
0160-2199 
0160-2199 
0150-0081 
0180-0197 


0180-0197 
0160-0819 
0180-2496 
0180-2496 
0180-0291 


0180-0291 
1901-0376 
1901-0376 
1902-0041 
1902-0025 


1902-0025 
1901-0044 
1901-0044 
1902-3094 
1902-3172 


1902-3094 
1902-3172 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
1901-03463 
1902-0679 
1902-0679 
1902-0777 


1902-0777 
2110-0059 
2110-0059 
18 20-0223 
1820-0223 


TABLE 6-4. PARTS LIST — MODEL 7045A 


Description 


POWER SUPPLY HOARD ASSY 

C:FxO CER 2 X 0.01 UF 20% 250NVAC 

CzFxO CER 2 X O.01 UF 20% 250nVAC 

CzFXO ELECT 2400 UF +75-102% 25¥DCd 
CsFxXD ELECT 2400 UF +75-10% 25VDCH 


CsFXD TANT. 1O UF 10% ZOVOC¥ 
DIODE:SLLICON 0.75A LOOPIV 
DIODE:SILICON O.75A 1GOPIV 
OIODEZSILICON 0.75A 1OUPIY 
ULUOE:SILICON O.75A 1LOOPIV 


OLUVESSI 1000 PIV 0.75A 

OIGDE:S{ Ladd PIV O.75A 

DIODE BREAKUOWN:5.76V 22% 
DIUOE:SILICON 0.75A LOOPIV 
TSTR:SI NPN 

FUSE:3A 

TSTR=S1L NPN{SELECTEO FROM 2N3704) 
TSTR=SI1 NPN(SELECTEO FROM ZNI7111 
R2FXO MET FLM 464K OHM 1% 1/20 
R:FXO COMP 10 MEGOHM LOZ 1W 
RIFXO CUMP LO MEGOHM LOZ lw 


R2FXO MET FLM LK OHM 1% 1/8W 
R2FXO wo 6.8 OHM 52% 20 

R3FXD wet 6.8 OHM 5% 20 

RSFXO MET FLM 34.8 OHM LZ 1/20 
R:FXD MET FLM 511 OHM 1Z L/2W 


RsSfXO MET FLA 1K OHM 1Z 1/8W 
R:FXD MET FLM 2.61K OHM AZ 1/8H 
R&FXD MET FLM 348 OHM 1% 1/20 
RsFXO HET FLM 348 OHH 14 1/20 
R3FXO MET FLMH 1.62K OHM 12 1/8W 


IC:TTL QUAD 2-INPT NANO GATE 
Y-AXIS AMPLLFIER BOARD ASSY 
CsFXO MY O.Ul UF 10% 200VUCH 
C:FXD MY 0.0047 UF 10Z 200V0CH 
CsFXO MICA 300 PF 5% 


CsFXD MY O-1 UF 10% 200V0CW 
C:FxXO MICA 36 PF 5% 
C2FxXO HLCA 300 PF 5% 
C2FXD MICA 300 PF 52 
C3FXO MY 0.12 UF 10% 200V0CH 


C:FXO MICA 30 PF 5% 300V0CW 
C:FxD MICA 30 PF 5% 300V0CH 
C:FXD MICA 30 PF 5% 300V0CH 
C:FXO CER 0.01 UF +80-20% SOOVUCH 
CsFXD ELECT 2e2 UF 10% 2uv0CW 


CsFxO ELECT 2.2 UF 10% 20VDCW 
CzFXD MY 0.047 UF 10% 600VD0CW 
C3FXO AL ELECT 3200 UF +75-102 40VOCW 
C2FXD AL ELECT 3200 UF +75-10% 40VDCW 
C2FxXO ELECT 1-0 UF 10% 35VDCHW 


C:FxD ELECT 1.0 UF 10% 35VDCW 
DIODE:SLLICON 35V 
OIDDE:SILICON 35V 

DIODE =BREAKOOWN 5.11V 5% 

DIODE sBREAKOOWN:10.0V 5% 400 MW 


DIODE sBREAKOOWNS10.0V 5Z 400 HW 
DIOOESSILICON 20HA/1V 
OLODE:SILICON ZOMA/1V 
DIODE BREAKOOWN:5.11V 
OLODE BREAKOOWN:11.0V 


OIODE BREAKOOWN:5 -11V 
DIODE BREAKOOWN?11.0V 
DIODE:SILICON LOOMA/1V 
OIDOE:SILICON LOOHA/1V 
DIODE:SILICON LOOMAZ1V 


DIODE:SILICON LOOMA/1V 

OLODE ASSY:SI 100 PLV PER CELL 
DIODE BREAKDOWN317-4V 5% 
DIODE BREAKOOWN!17<4V 5X 
DIODESBREAKDOWN 602V 5% 


OIOOE2 BREAKDOWN 602V 5% 
FUSE:CARTRIDGE 1-1/2A SLO-BLO 
FUSEZCARTRIDGE 1-1/2A SLO-BLO 
INTEGRATED CIRCUIT:SOPERATIGNAL AMPLo 
INTEGRATED CIRCUITSOPERATIONAL AMPL. 


See introduction to this section for ordering information 


Mfr Part Number 


07044-60200 
36C219A2-CDH 
36C219A2-COH 
0180-2240 
0180-2240 


1500 106X902082-DYS 
$R1358-2 
SR1358-2 
$8 1358-2 
$R 1358-2 


1901-0470 
1901-0470 
1902-3107 
S$R1358-2 
2N5294 
2110-0003 
1854-0071 
1854-0003 
0698-3426 
GB LUé1 
Gd 1061 


0757-0280 
0311-14676 
0811-1676 
0698-3395 
0757-0814 


0757-0280 
0098-0085 
0698-3403 
0698-3403 
0757-0428 


SN7400N 
07045-60090 
192P 10492-PTS 
192P47292-PTS 
0100-2207 


192P 10492-PTS 
0160-2308 
0160-2207 
0160-2207 
0160-2117 


0160-2199 
0140-2199 
0160-2199 
B11-000-Y5U0 103Z 
1500225X9020A2-DYS 


1500225X9020A2-DYS 
WHF~6S47 
390328G6040J14—0S8 
390328G040J14-0Sa 
1500105X9035A2-DYS 


1500 LO5X9035A2-DYS 
1901-0376 
1901-0376 
$Z10939-98 
1902-0025 


1902-0025 
1901-0044 
1901-0044 
1902-3094 
1902-3172 


1902-3094 
1902-3172 
FO 2387 
FD 2387 
FO 2387 


FO 2387 
1901-0363 
1902-0679 
1902-0679 
1N825 


1nNa25 

MOL 1-5 
MOL 1.5 
1820-0223 
1820-0223 


EEE 
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TABLE 6-4. PARTS LIST — MODEL 7045A (Continued) 


Reference ipti Mfr Part Numbe 6) 
Designation HP Part Number; Oty Description r Part Nu r 


1620-0224 INTEGRATED CIRCUIT 2UPERAT LONAL 1820-0223 
16 20-0223 INTEGRATED CIRCUITSQPERATIONAL 1420-0223 
1620-0223 INTEGRATED CIRCUIT :2QPERATIGNAL 1820-0223 
18 20-0223 INTEGRATED CIRCUIT: OPERATIONAL 1320-0223 
1d 20-0224 INTEGRATEY CIRCUIT OPERATIONAL 1820-0223 
9170-0016 BEAD:MAGNETIC SHIELDING 56-590-65/3B 
9170-0016 BEAD: MAGNETIC SHIELOING 56-590-65/38 
1855-0376 TSTR: DUAL FET SI N-CHANNEL 1855-0376 
14854-0071 TSTR:SI NPN(SELECTED FRUM 2N3704) 1854-0071 
1854-uv071 , TSTR:S1 NPN{ SELECTED FROM 2N3704) 1854-0071 
1853-0036 TSTR2SI PNP 2N3906 


1854-0087 TSTR=SI NPN 2N3417 
1254-0090 TSTR:S1 NPNC(SIMILAR TO 2N3053) 1854-0090 
1a53-00461 TSTR:SI PNP 38440 
1454-0072 TSTR=SI NPN 2N3054 
1853-0303 TSTR:S1 PNP 2N5956 


1854-0039 TSTR:2SI NPN 2N3053 
1853-0041 TSTR:SI PNP 38640 
0757-0260 R3FXO MET FLM 1K OHM 12 1/8W 0757-0280 
0683-1065 2 R:FxO COMP 10M OHM 5% 1/4W cB 1065 
0698-7494 R=FXD FLM 34.8K OHM 1.0% 1/8 0698-7494 


0698-7494 R=FXO FLW 34.8K OHM 1.0% 1/8 0698-7494 
0698-3152 R2FXD MET FLM 3.48K OHM 12 1/8W 0698-3152 
0757-0398 R:FXO MET FLM 75 OHM 1% 1/6W 0757-0398 
T-05753 R2VAR SO OHM 20% 20 TURN T-05753 

0757-0444 R2FXO MET FLM 1221K OHM 1% 1/8W 0757-0444 


0757-0278 
0411-3253 


R2FXD MET FLM 1.78K OHM 1% 1/8 0757-0278 
R2FXO WW 166.67 OHM 0.05% 1/32 0812-3153 
0811-3156 R2FXD WwW 833.33 OHM 0.05% 1/8W 0811-3156 
0757-0442 R2FXD MET FLM 10.0K QHM 12 1/8W 0757-0442 
0757-0442 R=FXD MET FLM 10.0K OHM 12 1/8W 0757-0442 


HmPNNW WENN 


~~ 


0698-5846 R:FXO COMP 13 MEGOHM SZ 1/2wW EB 1365 
2100-2030 R2VAR FLM 20K OHM 10% LIN 1/2wW 2100-2030 
0698-5846 R2FXO COMP 13 MEGOHM SZ 1/2wW EB 1365 
0698-3161 R:FXV FLM 38.3K OHM 1% 1/8W 0698-3161 
0698-3161 R2FXD FLM 38.3K OHM 1% 1/8 0696-3161 


0698-6419 R=FXO 15K OHM 0.1% 1/8W 0098-6619 
0757-0440 R2FXD FLM 7.50K OHM 1% 1/8W 0757-0440 
0757-0440 R2FXD FLM 7.50K OHM LZ 1/8W 0757-0440 
0698-6619 R=FXD 15K OHM 0.1% 1/8W 0698-6619 
0698-7494 R=FXO 34.8% OHM 1.0% 1/8 04698-7494 


0757-0290 
0757-0280 
2100-3215 
0698-5556 
0698-7646 


R2FXD FLM 6619K OHM 1% 1/8 0757-0290 
R3FXD MET FLM 1K OHM LZ 1/8W 0757-0280 
RiVAR CERMET 1K OHM 292 0.5W 4 TURN 2100-3215 
R2FXO FLM 3.3K OHM 1% 1/8W 0698-5556 
RFXD FLM 3126K OHM 1.0% 1/6W 0698-7646 


0757-0279 
0757-0137 
0757-0397 
0757-0416 
2100-1986 


R3FXD MET FLM 3.26K OHM 1% 1/8 0757-0279 
RSFXD MET FLM 750K OHM 12% 1/2W 0757-0137 
R2FXO MET FLM G&.1 OHM 1% 1/8W 0757-0387 
R2FXO MET FLM 511 OHM 1% 1/8W 0757-0416 
RSVAR CERMET 1000 OMM 10% LIN 1/2W 2100-1986 
0757-0394 R2FXO MET FLM Sle1 OHM 1% 1/8W 0757-0394 
0757-0159 RSFXD FLM 1000 OHM 1% 1/24 0757-0150 
2100-1788 R2VAR SOD OHM 10% LIN 1/2u 2100-1788 
0757-0444 RsFXD FLW 12.1K OHM 1% 1/4W 0757-0444 
2100-1788 REVAR S00 OHM 10% LIN 1/2W 2100-1788 


NWN NEP REN NNW ON 


0757-0439 RsFXO FLM 6.81K QHM 1% 1/8W 0757-0439 
0757-0439 R:FXD FLM 6.81K OHM 12 1/8 0757-0439 
0757-0442 R2Fx0 FLM 10.0K OHM 12% 1/8W 0757-0442 
0757-0442 R:iFXO FLM 10.0K OHM 1% 1/8W 0757-0442 
0694-3437 R=FXO FLM 133 GHM 1% 1/8W 0698-3437 


0698-3437 RI FXO 133 QGHM 12 1/8W 0698-3437 
0757-0442 RiFXD FLM 10.0K QHM 1% 1/8W 0757-0442 
0757-0346 R=FXO FLM 10 OHM 1% 1/8N 0757-0346 
07 57-0346 RsFXD FLM 10 GHM 1% 1/8W 0757-0346 
07 57-0346 R2FXO FLM 10 OHM 1% 1/8W 0757-0346 


0757-0815 RsFXO FLM 562 OHH 1% 1/2W 0757-0815 
0757-0815 R2FxXO FLM 562 OHM 1% 1/2 0757-0815 
0757-1094 R:FXD MET FLM 1.47K OHM 1% 1/8 0757-1094 
0757-1094 RzFXO MET FLM 2.47K OHM 13 1/8W 0757-1094 
07045-60080 X-AXIS AMPLIFIER BOARD ASSY 07045-60080 


0160-0161 CzFXD MY 0.01 UF 102% 200VDCW 192P10392-PTS 
0160-0157 C:FXD MY 0.0047 UF 10% 200VDCH 192P47292-PTS 
0160-2207 CzFXO MICA 300 PF 5% 0160-2207 
0160-2207 CzsFXD MICA 300 PF 5% 0160-2207 
0160-2207 CsFXD MICA 300 PF 5% 0160-2207 


See introduction to this section for ordering information 
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Reference 
Designation 


A3C4 
A3CT7 
a3ca 
A3c3 
A3Cio 


ascil 
A3C12 
A3CRL 
A3CK2 
A3CR3 


A3CK4 
A43CK5S 
A3CRO 
A3CR7 
A3CR4 


A3CR9 

A3CR19 
A3CK1L 
ASCKL2 
A3CK13 


A3CRIS 
A3CKLS 
AICRLG 
A3F1L 
A3F2 


A3ICL 
A31C2 
A31C3 
A3ZIC4 
A3L1 


ASL2 
A3ul 
A302 
A303 
A304 


A305 
A306 
A307 
4308 
A309 


A3R1 
A3R2 
A3R3 
A3BRS 
A3RS5 


A3R6 
A3BRT 
A3RB 
A3R9 
A3R10 


A3R1LL 
A3RL2 
A3R13 
A3R14 


A3R1LS 
ABR16 
A3R1T7. 
A3R18 
A3R19 


A3R20 
AaR2L 
ASR22 
AIR23 
A3R24 


A3BR25 
A3R26 
A3R27 
A3R28 
A3R29 


A3R30 
A3R31 
A3R32 
A3RAaZ 
A3R34 


TABLE 6-4. PARTS LIST — MODEL 7045A (Continued) 


HP Part Number Description 


0180-2134 
0140-0190 
01 80-0197 
0180-0197 
0160-0619 


0160-u291 
0180-0291 
1901-0376 
1901-0376 
1902-00641 


1902-0025 
1902-0025 
1901-0044 
1901-0044 
1902-3110 


1902-3191 
1902-3110 
1902-3191 
1901-0638 
1902-0675 


1902-04675 
1902-0786 
1902-0786 
2110-0367 
2110-03467 


1820-0223 
1820-0223 
1820-0223 
18 20-0223 
9170-0016 


9170-0016 
1855-0376 
1854-0071 
1854-0071 
1854-0087 


1853-0042 
1863-0041 
1454-0090 
1854-0039 
1853-0041 


0757-0280 
0683-1065 
0698-7494 
0698-7494 
0698-3152 


0757-0398 
T-05753 

0757-0444 
0757-0278 
0611-3153 


0811-3156 
0757-0442 
07 57-0442 
0698-5846 


2100-2030 
0698-5846 
0698-6619 
0757-0440 
0757-0440 


0698-6619 
0498-7494 
0698-3136 
0757-0280 
2100-3215 


0698-5556 
0698-7646 
0757-0279 


757-0064 
0757-0401 


0757-0428 
2100-2497 
0757-0394 
0757-0280 
0757-0418 


CsFxO ELECT 0.18 UF 10% 35V0CW 
C2FXO AICA 39 PF 5% 

C2FxO ELECT 2.2 UF 10% 20VOCW 

CzFxO ELECT 2.2 UF 102% 20V0CW 

CsFXO MY 0.047 UF 10% 600VDCH 


C:FxO ELECT 1.9 UF 10% 45VOCW 
C:FxO ELECT 1.0 UF 1OZ 35VO0CW 
DIOOE:SELICON 35V 
OLODEsSILICUN 35¥ 
OIQVE2BREAKOOWN 5.11V SX 


OLODE -AREAKUGWN:10.0V 
OIODE.BREAKOOWN:10.0V 
CIQDESSILICON 20HA/1¥ 
CIQDE:SILICUN 20MA/1V 
OLQDE BREAKOOWN:5.90V 2% 


DIODE BREAKOGWN:13.U0V 2% 
DIUJE BREAKDOWN:5.90V 2% 
OLOOE BREAKOGWN:13.0V 24 
OIGDE ASSY:SI FULL WAVE BRIDGE 
OIODE: SREAKOOWN SZ 15.4V 


DIUDE:SBREAKOOWN SZ 15.4V 
DIQDEsT.C. REFERENCE JEOEC TYPE 
DIQOE:T.C. REFERENCE JEODEC TYPE 
FuSE:5.0 AMP 250V 

FUSE:5.0 AMP 250¥ 


INTEGRATED CIRCUIT2OPERATIONAL AHPLe 
INTESRATEO CIRCUITZOPERATIGNAL AMPL. 
INTEGRATED CIRCUIT:GPERATIQNAL AMPL. 
INTEGRATEO CIRCUIT:OPERATIONAL AMPL. 
BEAD: MAGNETIC SHIELOING 


BEAD: MAGNETIC SHIELDING 
TSTR:OQUAL FET SI N-CHANNEL 
TSTR:S1 NPNISELECTEO FROM 2N3704) 
TSTRESI NPN(SELECTEO FROM 2N370%) 
TSTRZSI NPN 


TSTR:SI PNP 
TSTRSSI PNP 
TSTRZSI NPNE(SIMLLAR TO 2N3053) 
TSTR2SI NPN 
TSTR2SI PNP 


R3FXD MET FLM 1K OHM 1% 1/8W 
R:FXO COMP 10M GHM 5% 1/4W 
R:2FXO FLAX 34.8K CHM 1.0% 1/8 
R2FXO FLM 34.8K GHM 1.02 1/8W 
R:FXD HET FLM 3.48K OHM 1% 1/8 


R:FXD MET FLM 75 GHM 1Z 1/48W 
R:2VAR SO OHM 20% 20 TURN 

R2FXO HET FLM 12.1K GHM LZ 1/8W 
R:FXO MET FLH 1.78K OHM 1% 1/8 
R2FXO WH 166.67 GHM 0.05% 1/32W 


RiFXD WH 833.33 OHM 0.053 1/8W 
R:FxXO MET FLM 10.0K OHM 12 1/8 
RzFXD MET FLM 10.0K OHM 1% 1/8W 
RSFXD COMP 13 MEGOHM 52 1/2K 


R=VAR FLM 20K OHM LOZ LIN 1/20 
R:FXD COMP 13 MEGOHM 5% 1/26 
R2FXD FLM 15K GHM O.1E 1/8 
R:FXO MET FLM 7.50K OHM 1% 1/8W 
R2FXD MET FLM 7.50K OHM 1 1/88 


R:FXD FLM 1LSK OHM O01 1/8 

RiFXO FLM 34.48K OHM 1.0% 1/8 
RiFXO MET FLM 17.8K OHM 1% 1/60 
R:FXO MET FLM LK OHM 1% 1/8 

RzVAR CERMET 1K OHM 20% 0-5W 4 TURN 


R&FXD 323K GHM 1% 1/8W 
RSFXO 31.26K OHM 1.0% 1/8W 
R3FXO FLA 3.16K GHM LS 1/8W 
R:FXD 261K OHM 1% 1/2W 
RsFXD FLM 100 OHM 1% 1/8u 


R2FxXD FLM 1.62K OHM 1% 1/8W 
R=VAR 2000 OHM 10% LIN 1/2W 
R1FxXO FLM 51.1 GHM if 1/8W 
R3FXD FLM 1K OHM 1% 1/8W 
R3FXO FLM 619 OHM 1% 1/8H 


See introduction to this section for ordering information 


01860-2133 
RDA15E39053C 
1500225X9020A2-DYS 
1500225X9020A2-DYS 
WHF-6S47 


1500105x903S5A2-0YS 
1500105X9035A2-OYS 
1901-0376 
1901-0376 
$Z10939-98 


1902-0025 
1902-0025 
1901-0044 
1901-0044 
1902-3110 


1902-3191 
1902-3110 
1902-3191 
1901-0638 
1902-0675 


1902-0675 
1N937 
1N937 
MDA-250-5 
MDA-250-5 


1820-0223 
1820-0223 
1820-0223 
1820-0223 
56-590-65/3B 


56-590-65/38 
1855-0376 
1854-0071 
1854-0071 
2N3417 


1853-0042 
328640 
1854-0090 
2N3053 
328640 


0757-0280 
CB 1065 

0698-7494 
0698-7494 
0698-3152 


0757-0398 
T-05753 

0757-0444 
0757-0278 
0811-3153 


0811-3156 
0757-0442 
0757-0442 
EB 1365 


2100-2030 
EB 1365 

0698-6619 
0757-0440 
0757-0440 


0698-6619 
0698-7494 
0698-3136 
0757-0280 
2100-3215 


0698-5556 
0698-7646 
0757-0279 
0757-0064 
0757-0401 


0757-0428 
2100-2497 
0757-0394 
0757-0280 
0757-0418 


Mfr Part Number 
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TABLE 6-4. PARTS LIST — MODEL 7045A (Continued) 


Reference HP Part Number| Qty Description Mfr Part Number 6) 
Designation 


0757-0280 R3FxXO MET 1K OHM 12 1/48W 0757-0280 
0757-0280 R:FxO MET 1K OHM 1% 1/8W 0757-0280 
0757-0418 R2FXO MET 619 OHM 1% 1/ 4H Q757-0418 
0757-0991 RsFxO MET 20.0 OHM 1.03 1/2W 0757-0991 
0757-0991 R:FXD MET 20.0 OHM 1.02 1/2wW 0757-0991 


0757-0427 RSFXD MET 1.5K OHM 1Z 1/8 0757-0427 
0757-0427 R2FXD MET 1.5K OHM 12% 1/8W 0757-0427 
0683-0515 R:FXD COMP 5.1 QHM 5Z 1/4W Cu 51G5 

0757-0159 R:FXD MET FLM 1000 OHM 1% 1/20 0757-u159 
0757-0159 R:FXO MET FLM 1000 OHM 12 1/26 0757~0159 


0757-0420 R2FXO MET FLM 750 OHM 12 1/4W 0757-0420 

0757-0420 R:FXO MET FLM 750 UHM 12 1/8W 0757-0420 

07045-60120 TTL HOARD ASSY 07045-60120 
(OPTION 005) 

018u-0291 C2FxXO ELECT 1.0 UF LOX 35V0Ca 1500105x9035A2-0YS 


1901-0025 OLODE:SILICON LOOHA/ LY FO 2387 
1901-0025 OIUDE:SILICUN 1OOMA/1V Fo 2387 
1901-u025 OIOOE:SILICUN 1LOUMA/ LY Fo 2387 
1901-0025 OIQOE:SILICON LOOMA/1V FO 2387 
1991-0025 DIOQDE:SEILICON LUOMA/1Y Fo 2387 


1901-0025 OFODE:SILICON LOOMA/IV FO 23a7 
1901-0025 OIGOE:SILICUN LOOMA/1V FD 2387 
1901-0025 OLOOE:SILICUN LOOMA/1Y FD 2387 
21820-0328 ICs:TTL QUAD 2-INPT NOR GATE SN7402N 
0490-0971 COIL:REED RELAY 12V 240 Hw UF-12P 


0490-0971 COIL:REED RELAY 12V 24) MM UF-12P 
0490-0971 COIL:REEO RELAY 12V 240 MW UF-12P 
0490-0971 CGUILSREED RELAY 12V 240 MH UF-12P 
0690-0971 COILZREED RELAY 12V 240 Mw UF-12P 
1854-0071 TSTR:Si NPN(SELECTED FROM 2N3704} 1854-0071 


1854-0071 TSTR:SI NPN(SELECTED FROM 2N3704) 1854-0071 
1854-0071 TSTR:SI NPNISELECTEO FRUM 2N3704) 1854-0071 
1854-0071 TSTR:SI NPNUSELECTED FROM 2N3704) 1854-0071 
0757-02860 R:FXO MET FLM 1K UHM 1% 1/8W 0757-0280 
0757-0442 R:FXO MET FLM 10.0K OHM 22 1/8W 0757-0442 


0757-0280 R2FXO MET FLM 1K OHM 1% 1/8W 0757-0280 
0757-0442 R=2FXO MET FLM 10.0K OHM 1% 1/8W 0757-0442 
0757-0280 R3FXD MET FLM 1K OHM 1% 1/68 0757-0280 
0757-0442 R2FXO MET FLM 10.0K OHM 1% 1/8W 0757-0442 
0757-0280 R2FXO MET FLM 1K OHM 1% 1/8W 0757-0280 


0757-0442 R=FXO MET FLM 1LO.OK OHM 1% 1/8 0757-0442 
0690-0778 SwITCHZREED MAGNETIC, MINIATURE 0490-0778 
0490-0778 SWITCHSREED MAGNETIC, MINIATURE 0490-0778 
0490-0778 SWITCHZREED MAGNETIC, MHINLATURE 0490-0778 
0490-0778 SWITCHSREED MAGNETIC. MINLATURE 0490-0778 


0490-0778 SWITCH:REED MAGNETIC, MINLATURE 0490-0778 

07045-80070 TIME BASE BOARD ASSY 07045-60070 
(OPTION GO1) 

0160-0174 C2FXD CER 0.47 UF #80-20% 25V0CW §C11B87S-CHL 

0160-3477 CzFXO POLY 10 UF 10% SOVUCH X483N4 


0160-2208 C:FXD MICA 330 PF S*% 300V0CHW 0160-2208 
0150-0121 C:FxXO CER O.l UF +80-20% SOVDCW S5CS50BIS-CAL 
0180-0291 CSFXD ELECT 1.0 UF 10% 35V0Cu 150D105X9035A2-DYS 
0180-1746 C:FXO ELECT 15 UF 10% 20V0CW 0180-1746 
0180-0374 C2FXD TANT. 10 UF 10% 20V0CwW 1500106X902082-DYS 


0160-2208 C:FXO MICA 330 PF 5% 300VDCW 0160-2208 

0180-1743 C:FXD ELECT 0.1 UF 10% 35VDCW 150D 104X9035A2-DYS 
0150-0050 C:FXD CER 1000 PF +80 -20% 1000VOCW C0678 102E 102Z2S26-CDH 
0150-0093 C:FXO CER 0.01 UF +80 -20% 100VOCW 801-K800011 

0160-0093 C:FXD CER 0.01 UF +80 -20% 100VDCW 801-KB00011 

0180-0039 C:EXD ELECT 100 UF +75 -25% 12VDCW 300 107G0122002-DSM 
1902-0786 OIODE:T.C. REFERENCE JEVDEC TYPE 1N937 

1902-3139 DIODE: BREAKDOWN &.25V 5% $210939-158 


1901-0040 DIODE:SILICON 30HA 30WV FoG1088 
1901-0040 DIODE:SILICON 30MA 30WV F0G1088 
1901-0040 OLODE:SILICON 30HA 30NV F0G1088 
1901-0040 DIODE:SILICON 30MA 30n¥ FDG1088 
1901-0040 DIQVE:SILICON 30MA 30NV F0G1086 
1901-0040 DIODEsSILICON 30MA 30NV F0G108B6 
1901-0040 DIOOE:SILICON 30MA 30WY FDG108a8 
1902-3070 DIODE: BREAKDOWN 4.22V 5% 1802-3070 
1820-0328 IC:TTL QUAD 2-INPT NOR GATE SN7402N 
1820-0054 IC:TTL QUAD 2-INPT NAND GATE SN7400N 


18 20-0223 INTEGRATED CIRCULTSOPERATIONAL AMPL. 1820-0223 
0490-0971 COILZREED RELAY 12¥ 240 HW UF-12P 
0490-0971 COILZREED RELAY 212V 240 MW UF-12P 
1855-0301 TSTRESI DUAL FET 2N5178 
1654-0071 TSTR:SI NPNC SELECTED FROM 2N3704) 1854-0071 


See introduction to this section for ordering information 
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Reference 
Designation 


TABLE 6-4. PARTS LIST — MODEL 704SA (Continued) 


HP Part Number) Oty | 


1854-0071 
1854-0071 
1853-0020 
0698-4424 
2100-3215 


0698-3442 
0698-3158 
0698-3154 
0698-3150 
0698-3449 


0698-3446 
0757-0290 

0698-3445 
0698-3441 
0698-3150 


0698-3150 
0757-0449 
0757-0438 
0757-0280 
0757-0200 


0757-0290 
0757-0200 
0757-0419 
0757-0458 
0698-3150 


0757-0428 
0698-3458 
0757-0438 
2100-1986 
0490-0778 


0490-0778 


07040-60200 
01480-1985 
1901-0191 


1854~0071 
1854-0370 
0698-3615 
0698-3403 
0698-0085 


0757-0428 


5080-8117 
07040-60570 


6080-8117 
07040-60560 


0698-7322 
0698-7322 


1261-3162 
1261-0218 
1261-3062 
1251-2368 
1261-1029 


See introduction to this section for ordering information 


Description 


TSTR2SI NPN(SELECTEO FROM 2N3704) 
TSTR2SI NPNESELECTEO FROM 2N3704) 
TSTR:SI PNP{ SELECTED FROM 2N3702) 
RzFXO FLM 1400 OHM 12 1/8 

RsVAR CERMET 1K OHM 20% O.5W 4 TURN 


R2FXO MET FLM 237 OHM 12 1/8W 

RsFXD MET FLM 23-7K GHM 12% 1/BW 
RsSFXD MET FLH 23.7K OHM 1% 1/8W 
R:FXO MET FLM 2.37K OHH 12 1/80 
RzFXO MET FLM 28.7K OHM 1% 1/8W 


R:FXO MET FLM 383 OHM 1Z 1/8W 
R3FXO MET FLM 6.19K OHM 12 1/80 
R:FXO MET FLM 348 OHM 1Z 1/8W 
R:FXO MET FLM 215 OHM 12% 1/40 
R:FXD MET FLM 2.37K OHM 12% 1/80 


R2FXO MET FLM 2.37K OHM 1% 1/6W 
R:FXD FLM 20K OHM 1% 1/8W 

R2FXO MET FLM 5S.11K OHM 12 1/8W 
R:FXO MET FLM LK OHM 12 1/6W 
R:FXD MET FLM 5262K OHM 12 1/8W 


RsFXD MET FLM 6.19K OHM 1% 1/8H 
R2FXO MET FLM 5.62K OHM 1% 1/80 
R:FXD HET FLM 681 OHM 12% 1/8W 

R:FXO MET FLM 51.1K OHM 12 1/80 
RsFXD MET FLM 2.37K OHM 12 1/8H 


RSFXD MET FLM 1.62K OHM 1% 1/80 
R3FXO MET FLM 348K OHM IZ 1/84 
RZFXD MET FLM 5S.L1K OHM 12% 1/680 
R3VAR CERHET 1000 OHM 10% LIN 1/2W 
SWITCHZREED MAGNETIC, MINLATURE 


SWITCHSREED MAGNETIC, MINIATURE 
OPTION OO2-EVENT MARKER 

Y-AXIS DC AMPLIFIER BOARD-STANDARD 
CsFXD ELECT 500 UF #75-10% 30V0CW 
DIODE:SILICON 0.75A 100PIV 


TSTR:SI NPN{SELECTEO FROM 2N3704) 
TSTR=SI NPN 

R:FXO MET OX 47 OHM 5% 2H 

RzFXD MET FLM 348 OHM 12% 1/20 
RSFXO MET FLM 261K OHM 12 1/8W 


RSFXO MET FLH 1.62K OHM 1% 1/8W 


X—-AXIS RETRANSMITTING POTENTIOMETER 
{OPTION 003) 


WIPER ASSEMBLY 
SLIDEWIRE ASSEMBLY 


Y-AXIS RETRANSMITTING POTENTIOMETER 
(OPTION 004) 


WIPER ASSEMBLY 
SLIDEWIRE ASSEMBLY 


METRIC (OPTION 006) 


R:FXD FLM 4.25K OHM 1% 1/8W 
R:FXD FLM 4.25K OHM 1% 1/8W 


REAR CONNECTOR (OPTION 007) 


CONNECTOR -- RECEPTACLE 37 PIN FEMALE 
CONNECTOR POST — PANEL 

CONNECTOR — MATING 37 PIN MALE 
CONNECTOR HOOD 

CONNECTOR LOCK 


Mfr 


Mfr Part Number 


1854-0071 
1854-0071 
1853-0020 
0698-4424 
2100-3215 


06968-3442 
0698-3158 
0698-3158 
0698-3150 
0698-3449 


0698-3446 
0757-0290 
0698-3445 
0698-3441 
0698-3150 


0698-3150 
0757-0449 
0757-0438 
0757-0240 
0757-0200 


0757-0290 
0757-0200 
0757-0419 
0757-0458 
0698-3150 


0757-0428 
0698-3454 
0757-0438 
2100-1986 
0490-0778 


0490-0778 


07040-40200 
390507GO030FL4-0S8 
SR1358-2 


1854-0071 
2N5294 

0698-3615 
0698-3403 
0698-0085 


0757-0428 


S080-8117 
07040-60570 


5080-8117 
07040-60560 


MF4C T-9 
MFAC T-9 


1251-3162 
1261-0218 
1261-3062 
1251-2368 
1251-1029 
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TABLE 6-5. MISCELLANEOUS PARTS — MODEL 7045A 


X AND Y ATTENUATOR ASSEMBLY — PART NO. 07046-60150 
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0698-6353 
0698-6363 
0698-6320 
0811-3155 
0757-0280 
0698-6305 
0811-3199 
0811-3154 
0811-3198 
2100-0978 
3100-3063 


0698-8194 
0698-8193 
0698-6369 
0698-6368 
0698-6358 
0698-6688 
3100-3062 


2110-0312 
9211-0343 
5080-3635 
5080-3605 
5081-1190 
5081-1191 


2110-0312 
9211-0343 
5080-3635 
5080-3605 
5081-1190 
5081-1191 
1251-1029 
1251-2368 
1251-3062 


9270-1004 
9270-1005 
9270-1024 
9270-1042 


ACCESSORY KIT — PART NO. 07044-60541 — 


R:Fxd Flm 50k ohm 0.1% 1/8W 
R:Fxd Flm 40k ohm 0.1% 1/8W 
R:Fxd Flm 5k ohm 0.1% 1/8W 
R:Fxd Flm 4k ohm 0.05% 1/32W 
R:Fxd Flm 1k ohm 1% 1/8W 
R:Fxd Flm 900k ohm 0.1% 1/4 
R:Fxd Flm 90k ohm 0.05%, 1/32W 
R:Fxd Flm 9k ohm 0.05% 1/32W 
R:Fxd Flm 1k ohm 0.05% 1/32W 


R10 R:Var 5k ohm 10% 


Switch, Rotary 


R:Fxd Metal Film 10M ohm 0.1% 1/2W 
R:Fxd Metal Film 8 M ohm 0.1% 1/2W 
R:Fxd Flm 1 M ohm 0.1% 1/4W 
R:Fxd Flm 800k ohm 0.1% 1/4W 
R:Fxd Flm 100k ohm 0.1% 1/8W 
R:Fxd Flm 99.8k ohm 0.1% 1/8W 
Switch, Rotary 


Fuse, 1A, 250V 
Plastic Box 
Slidewire Lubricant 
Slidewire Cleaner 
Disposable Pen, Red 
Disposable Pen, Blue 


Fuse, 1A, 250V 

Plastic Box 

Slidewire Lubricant 
Slidewire Cleaner 
Disposable Pen, Red 
Disposable Pen, Blue 

Lock, Rack, and Panel 
Hood, Rack and Panel 
Connector, Rack and Panel 


GRAPH PAPER — ENGLISH AND METRIC 


Chart Paper, English, Heavy 
Chart Paper, English, Light 
Chart Paper, Metric, Heavy 
Chart Paper, Metric, Light 


IRC, Inc. 

IRC, Inc. 

Dale Electronics 
Micro-Ohm Corp. 
IRC, Inc. 

IRC, Inc. 
Micro-Ohm Corp. 
Micro-Ohm Corp. 
Micro-Ohm Corp. 
Clarostat Mfg. 
Hewlett-Packard 


Pyrofilm Resistor 
Pyrofilm Resistor 
IRC, Inc. 

IRC, Inc. 

IRC, Inc. 

Electra Mfg Co. 
Hewlett-Packard 


ACCESSORY KIT — PART NO. 07040-60630 — STANDARD 


Bussman Mfg. Div. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


REAR CONNECTOR 


Bussman Mfg. Div. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
ITT Cannon 

ITT Cannon 

ITT Cannon 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


5081-1191 
5081-1192 
5081-1193 
5081-1190 


07040-60570 
07040-60550 
5080-8117 
07045-60090 
07045-60080 
07044-60200 


07045-60120 
07045-60070 
07045-60110 
07045-60100 


1400-0084 
2110-0312 
2110-0002 
1251-2357 
0491-0059 
3101-1234 
07045-60140 
8120-1378 
5060-6627 
5060-6608 
2100-2682 
07040-60560 
5080-8117 
07040-60570 
5080-8117 
07040-60570 
5080-8117 
07040-60550 
5080-8117 
07040-60921 
4040-0879 


TABLE 6-5. MISCELLANEOUS PARTS — MODEL 7045A (Continued) 


Disposable Pen, Blue 
Disposable Pen, Green 
Disposable Pen, Black 
Disposable Pen, Red 


ELECTRONIC COMPONENTS/ASSEMBLIES 


Slidewire Assembly (19.2k) X-axis 
Slidewire Assembly (13.1k) Y-axis 
Slidewire Wiper Assembly 

Y-axis Amplifier Assembly 

X-axis Amplifier Assembly 

Power Supply Board Assembly 
(Does not include option parts) 
TTL Board Assembly 

Time Base Board Assembly 

Y-Axis Amplifier Assembly — Metric 
X-Axis Amplifier Assembly — Metric 


Fuse, Holder 

Fuse, 1A (for 230V operation) 
Fuse, 2A (for 115V operation) 
Ac Receptacle 

Solenoid Assembly 

Switch, DPDT 

Power Transformer 

Power Cord 

X Motor Assembly 

Y Motor Assembly 
Potentiometer, [Ok, 10 turn 
Y Slidewire — Retrans 
Wiper Assembly 

X Slidewire — Retrans 
Wiper Assembly 

X Slidewire 

Wiper Assembly 

Y Slidewire 

Wiper Assembly 

Clamp, Shipping 

Cover, Dust, Plastic 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


Littlefuse, Inc. 
Littlefuse, Inc. 
Littlefuse, Inc. 


Switchcraft, Inc. 


Ledex 
Switchcraft 
Hewlett-Packard 
Belden Corp 
Hewlett-Packard 
Hewlett-Packard 
Beckman 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 


[were [tee | tts | 
INK SUPPLIES (MAY BE ORDERED) 


MAINFRAME COMPONENTS 
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TABLE 6-6. ONE YEAR ISOLATED SPARE PARTS LIST — MODEL 7045A 


A2C13,14} 
A3c8,9 } 
A2C18,19) 
A3C11,123 
A1C6 
A1C3,5 
A2C16,17 
A3R43,44 
A3R45,46 
AIR13 
A2R49,50 
A2R51,52 
AlIC] 


A2IC1,2,3,4,5,6,7% 


A3IC1,2,3,4 
A2Q4 
A2Q7,112 
A3Q6,9 ? 
A3Q5 
A2Q9 
AIQ5 
A2Q10} 
A3Q8 
A1Q4 } 
A2Q2,3 f 
A3Q2,3 
A2Q8 
A2Q5} 
A3Q4) 
A2Q6 \ 
A3Q7! 
A1Q3 
A2Q1) 
A3Q1) 


A2CR12,13,14,15 


A2CR6,7 
A3CR6,7 


AICR1,2,3,4,9 


A2CR16 
A2CR1,2 
A3CRI1,2 
AICRS,6 
A2CR4,5 
A3CR4,5 
A2CR3 
A3CR3 
A3CR13, 14 
A2CR17, 18 
A2CR19,20 
A3CR15,16 
A2CR8, 10 
AICR7 
A3CR8, 10 
A2CR9, 11 
A3CR9,11 
A2R36,38 


0180-0197 


0180-0291 


0180-0374 
0180-2240 
0180-2496 
0757-0159 
0757-0420 
0757-0814 
0757-0815 
0757-1094 
1820-0054 


1820-0223 
1853-0036 
1853-0041 


1853-0042 
1853-0303 
1854-0003 


1854-0039 


1854-0071 


1854-0072 
1854-0087 
1854-0090 
1854-0370 


1855-0376 
1901-0025 
1901-0044 


1901-0191 
1901-0363 


1901-0376 
1901-0470 


1902-0025 


1902-0041 


1902-0675 
1902-0679 
1902-0777 
1902-0786 
1902-3094 
1902-3107 
1902-3110 
1902-3172 
1902-3191 
2100-1788 


Capacitor, 2.2 uF, 20 V 


Capacitor, 1 uF, 35 V 


Capacitor, 10 uF, 20 V 
Capacitor, 2400 uF, 25 V 
Capacitor, 3200 uF, 40 V 
Resistor, 1 k ohm 
Resistor, 75 ohms 
Resistor, 511 ohms 
Resistor, 562 ohms 
Resistor, 1.47 k ohms 
Integrated Circuit 


Integrated Circuit, Linear Amp 
Transistor 


Transistor 


Transistor 
Transistor 
Transistor 


Transistor 


Transistor 


Transistor 


Transistor 


Transistor 


Transistor 
Transistor, Dual FET 
Diode 


Diode 


Diode 
Diode 


Diode 
Diode 


Diode, 10 V, Zener 


Diode, 5.11 V, Zener 


Diode, 15.4 V, Zener 

Diode, 17.4 V, Zener 

Diode, 6.2 V, Zener 

Diode, 9.0 V, Zener 

Diode, $5.11 V, Zener 

Diode, 5.76 V, Zener 

Diode, 5.9 V, Zener 

Diode, 11.0 V, Zener 

Diode, 13.0 V, Zener 
Resistor, Variable, 500 ohms 
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TABLE 6-6. ONE YEAR ISOLATED SPARE PARTS LIST — MODEL 7045A (Continued) 


A2R33 
A2R15 
A3R31 


A2R26 N 


A3R24 3 
AlF1 

A2F1,2 
A3F1,2 


2100-1986 
2100-2030 
2100-2497 


2100-3215 


2110-0003 
2110-0059 
2110-0367 
0510-0262 
1410-0215 
1410-0277 
1853-0252 
1854-0063 
2100-2682 
2110-0002 
3101-1604 
3101-1605 
3101-1702 
8120-1378 
5060-6608 
5060-6627 
5080-8117 
07040-20550 


‘07046-20490 


07040-60550 
07040-60570 
07040-60913 


07041-60009 


Resistor, Variable 1 k ohm 
Resistor, Variable, 20 k ohm 
Resistor, Variable, 2 k ohm 


Resistor, Variable, 1 k ohm 


Fuse, 3 A, Normal Blow 
Fuse, 1.5 A, Slow Blow 
Fuse, 5 A, Slow Blow 
Retaining Ring 

Ball Bearing 

Ball Bearing 

Transistor 

Transistor 

Resistor, Variable, 10 k ohm, 10 Turn 
Fuse, 2 A, Normal Blow 
Switch, Toggle 

Switch, Toggle 

Switch, Toggle 

Power Cord 

Y Servo Motor 

X Servo Motor 

Wiper Assembly 

Drive Gear Y Axis 

Drive Gear X Axis 

Y Axis Slidewire Assembly 
X Axis Slidewire Assembly 
Y Axis Drive Cable Assembly 
X Axis Drive Cable Assembly 


eee eee ee eet ND OO = NN ND 
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Figure 6-4. Control Panel — Model 7045A (Sheet 1 of 2) 


Item 


OOANANMNHRWND — 


Part No. 


1510-0080 
0340-0743 
3101-1702 
3101-1671 
3101-1261 


07046-40410 


0370-1095 
2950-0043 
0370-2192 
0370-1881 
0370-1880 
3101-1701 
0590-0985 
0510-0195 
0403-0190 
2360-0085 
3050-0399 
0360-0365 
2420-0010 
2190-0163 
2190-0189 
2100-2682 


07046-60150 
07046-60141 


3101-3083 
0510-0788 
2360-0117 
3101-1604 
3101-1605 


07040-21050 


1510-0081 


Figure 6-4. Control Panel ~ Model 7045A (Sheet 2 of 2) 


Description 


Binding Post, Red 

Insulator 

Switch, Toggle, SPDT 
Switch, Button, Black Plastic 
Switch, Pushbutton, SPDT 
Insulator, Zero Check 

Knob, Zero 

Nut, Hex, 3/8-32 

Knob, Vernier 

Knob, Range 

Knob, Time Base 

Switch, Toggle, SPDT 

Nut, 1/4-40 

Locknut, 6-32 

Rubber Foot 

Screw, Mach, 6-32 x 5/8 
Washer, Flat, 0.375 OD, 0.032 THK 
Terminal, Solder Lug 

Nut, Hex, 6-32 

Washer, Lock, 0.380 ID 
Washer, Flat, 0.375 ID 
Potentiometer, 10k, 10T 
Attenuator Assembly 

Sweep Rate Assembly 

Time Base X Y Off Assembly 
Clamp, Plastic Cable 

Screw, Mach, Pan, Pozi, 6-32 x 3/8 
Switch, Toggle, DPDT 
Switch, Toggle, SPDT 

Panel, Front 

Binding Post, Black 


Manufacturer 


Hewlett-Packard 
Hewlett-Packard 

C & K Components 
C & K Components 
C & K Components 
Hewlett-Packard 
Hewlett-Packard 
Fischer Spec Mfg. Co. 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 

C & K Components 
C & K Components 
Standard Pressed Steel 
Rubbercraft Corp. 
Control Screw Co. 
Hewlett-Packard 
Shakeproof Div, ITW 
Hewlett-Packard 
Shakeproof Div, ITW 
Shakeproof Div, ITW 
Beckman 
Hewlett-Packard 
Hewlett-Packard 
Hewlett-Packard 
Empire 


Indiana Metal Prod. Co. 


C & K Components 
C & K Components 
Hewlett-Packard 
Hewlett-Packard 
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TABLE 6-7. CODE LIST OF MANUFACTURERS 
Manufacturer Name Address Zip Code € 


Allen Bradley Company Milwaukee, Wis. $3204 
Texas Instruments Inc. Semiconductor Components Div. Dallas, Tex. 75231 
Ferroxcube Corp. Saugerties, N.Y. 12477 
RCA Solid State and Receiving Tube Div. Somerville, N.J. 08876 
Motorola Semiconductor Prod. Inc. Phoenix, Ariz. 85008 
Fairchild Camera & Inst. Corp. Semiconductor Div. Mountain View, Calif. 94040 
Cornell Dublier Elect. Div. Federal Pacific Elect. Co. Newark, N.J. 07105 
Hewlett-Packard Company Palo Alto, Calif. 94304 
Sprague Electric Co. N. Adams, Mass. 01247 
Bussman Mfg. Div. McGraw-Edison Co. St. Louis, Mo. 63017 
Coto Coil Co. Inc. Providence, R. I. 02905 
Electro Motive Mfg. Co. Inc. Willimantic, Conn. 06226 
Erie Technological Prod. Inc. Erie, Pa. 16512 
Electronic Industries Association Washington, D. C. 20006 
TRW Vapacitor Div. Ogallala, Nebr. 69153 
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SECTION VII 


TROUBLESHOOTING 


7-1. INTRODUCTION. 
7-2. CONTENT. 


7-3. This section contains instructions for troubleshooting 


the Models 7044A and 7045A. Component location photo- 


graphs, schematics, and a troubleshooting table are supplied 
to aid in troubleshooting. 


7-4. TROUBLESHOOTING. 
7-5. REQUIREMENTS. 


7-6. Troubleshooting should be performed in a logical 
manner. The concept of bracketing should be established 


such as determining which circuits or sections are not 
operating or are operating abnormally. This is generally 
the fastest method to locate trouble in a closed loop 
circuit. When troubleshooting the individual model, 
utilize the photographs and schematic presented in the 
subsection pertaining to that model. See Figures 7-1 
through 7-14. 


7-7. TROUBLESHOOTING INDEX. 


7-8. The troubleshooting index lists other possible mal- 
functions, suspected causes, and remedies. Use component 
location photographs and schematics for backup when 
searching out a problem area. Tables 7-1 through 7-7 

are supplied for troubleshooting models 7044A/7045A. 
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Figure 7-1. Power Supply Circuit Board — Model 7044A/7045A 
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0150-0119 
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Reference Reference Reference Reference 
HP Part Number HP Part Number HP Part Number HP Part Number 
As 


07044-60100 ASCRA 1902-3172 0757-0280 A3K23 2100-3215 
0160-U161 A3CRO 1902-3172 0698-3152 ABR24 0757-0280 
0160-0157 A3CRLY 1901-0363 0698-7494 AIR25 OTS7-0279 
0160-2207 A3SCRAL 1902-0679 0698-7494 A3R26 0693-7646 
0160-2207 ASCRL2 1902-0679 0757-0398 ABK2% 0757-0283 
0160-2207 AJCK13 1902-0786 2100-3238 ASR2B 0698-3437 
0130-2205 ASCRIS 1902-0786 O757-0444 ABR29 0698-3437 
0160-2199 ASFL 2110-0059 0757-0278 A3R30 0757-0440 
0180-0197 A3F2 2110-0059 0811-3156 ABRSL 0757-0346 
0180-0197 ABICL 18 20-0223 0811-3153 A3R32 0757-0346 
0160-0165 A31C2 18 20-0223 0757~0442 A3R33 0757-0346 
0180-2340 A3IC3 18 20-0223 0757-0442 ASN34 0757-0401 
0180-2340 ASICS 1820-0223 0698-5846 ASR IS 0757-0137 
0180-0291 A3L2 9170-0016 0698-5046 A3R36 0757-0283 
0180-0291 A301 1855-0376 0683-1065 AIR3T 2100-2497 
0160-0819 : 1854-0071 2100-2030 A3K38 0757-0394 
1901-0376 1854-0071 0598-6619 A3R39 0757-0280 

1901-0376 1854-0039 0698-6619 A3K40 0686-3260 
1902-0025 1853-0012 0757-0440 ABK4SL 0698-4872 
1902-0025 y 1854-0072 0757~0442 ASR42 0698-4072 
1902-0061 1853-0303 0698-7494 “ABR43 0757-0420 
1901-0044 3 1854-0039 0698-7322 A3BK44 0757-0420 
1901-0044 1853-0041 0698-5556 ABRL& 2100-2030 


Figure 7-3. X-Axis DC Amplifier Circuit Board — 7044A 
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Reference 


A2R22 0698-7322 


07044—60500 £2CRT 19u1-0044 1853-0041 
0160-0161 A2CKO 1902-3150 0757-0280 A2R23 
0160-0157 A2CK9 1902-3150 0698-3152 A2R24 
0160-2207 AZCKLO 1901-0363 0698-7494 A2R25 0757-0279 
U160-2207 A2ZUKLL 1902-3208 0698-7494 A2k20 0698-76468 
0160-2207 AZURLZ 1902-3208 0757-0398 AZR2F 0757-0283 
0180-1735 A2CRLS 1902-0777 2100-3288 A2K28 0698-3437 
0160-2199 ALZCRLE 1902-U7/1 0757-0444 ALZR2Y 0698-3437 
U1 80-0197 AFL 2110-0059 0757-0278 A2K30 0757-0440 
0180-0197 Adke 2410-0059 2 0811-3156 A2R3L 0757-0346 
0160-0165 adtel lu 20-0223 0811-3153 A2R32 0757-0346 
0180-2340 A21C2 18 20-0223 0757-0442 A2KR33 0757-0346 
0180-2340 A21C3 1820-0223 0757-0442 A2K34 0757-0401 
0180-0291 A2IC4 13820-0223 0698-5846 A2R435 0757-0137 
0180-0291 A2LL 9170-0016 0698-5846 A2R36 0757-0416 
0683-1065 A2L2 9170-0016 0633-1065 A2K37 2100-2497 
0160-0819 A2ul 1855-0376 2100-2030 A2R38 0757-0394 
0160-0161 A202 1854-0071 : 0698-6619 A2R39 0757-0280 
1901-0376 A203 1854-0071 0698-6619 A2R40 0698-3266 
1901-0376 A204 18 54-0039 0757-0440 A2R41 0698-4872 
1902-0025 A205 1853-0012 OT57-0439 A2ZKR4&2 0698-4872 
1902-0025 A206 1854-0072 < 0698-7494 A2R43 0757-0280 
1902-0041 A207 1853-0303 0698-5556 A2R44e 0757-0280 
1901-0044 A208 1854-0039 


2100-3296 
0757-0280 


Figure 7-5. Y-Axis DC Amplifier Circuit Boards — 7044A 
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07045-60080 | A3CR12 1901-0638 0683-1065 0698-5556 
0160-0161 AZCK13 1902-0675 0698-7494 2 0696-7646 
0160-0157 A3CRL4 1902-0675 0698-7494 BR: 0757-0279 
0160-2207 A3CRL5 1902-0786 0698-3152 : 0757-0064 
0160-2207 ASCRLS 1902-0786 : 0757-0398 3R2E 0757-0401 
0160-2207 ABFL 2110-0367 : T-05753 f 0757-0428 
0180-2133 A3F2 2110-0367 0157-0444 P 2100-2497 
0140-0190 A3ICL 1320-0223 0757-0278 IR Se 0757-0394 
0180-0197 AZIC2 1820-0223 0811-3153 5 0757-0280 
0180-0197 A3IC3 1820-0223 0811-3156 O757-O0418 
01 60-0819 AZICS 18 20-0223 é 0757-0442 - 0757-0280 
0180-0291 ABLL 9170-0016 0757-0442 3K: 0757-0280 
0180-0291 A3L2 9170-0016 0698-5846 . 0757-0418 
1901-0376 A3UL 1855-0376 g 2100-2030 0757-0991 
1901-0376 A302 1854-0071 0698-5846 é 0757-0991 
1902-0041 A3:3 1854-0071 0698-6619 : 0757-0427 
1902-0025 A304 1854-0087 0757-0440 OT5T-0427 
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1902-3110 A308 1854-0039 0698-3136 0757-0420 
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1902-3110 ABR 0757-0280 2 2100-3215 : 1902-3191 


Figure 7-7. X-Axis DC Amplifier Circuit Board — 7045A 
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X-Axis DC Amplifier Schematic — 7045A 


Figure 7-8. 


Ss fa deat 
Designation 


A2R25 0757-0280 
A2R26 2100-3215 


07045-69090 A2CR10 1902-3094 A208 1854-0072 
0160-O161L A2CKLLE 1902-3172 A209 1853-0303 
0160-0157 A2CKRL2 1901-0025 A2u 10 1854-0039 A2R27 0698-5556 
0160-2207 A2CK1L3 1901-0025 A20LL 1853-U0041 A2R28 0693-7446 
0160-0168 AZCRL4 1901-0025 A2RL 0757-0280 A2R29 0757-0279 
0160-2308 AZCRLS 1901-0025 A2R2 0683-1065 A2R30 0757-0137 
0160-2207 A2CK16 1901-0363 A2R3 0698-7494 A2R3L 0757-0397 
0160-2207 A2CKLT 1902-0679 A2R% 0693-7494 A2R32 0757-0416 
0160-2117 A2CkK18 1902-0679 A2K5 0698-3152 A2R33 2100-1986 
0160-2199 A2CR19 1902-0777 A2K6 0757-0398 A2R34 0757-0394 
0160-2199 A2CK20 1902-0777 AZnT T-05753 A2R35 07 57-0159 
0160-2199 A2FL 2110-0059 Agha 0757-0444 A2R36 2100-1788 
0150-0081 A2F2 2110-0059 A2KY 0757-0278 A2K3T7 0757-0444 
0100-0197 A2ICL 18 20-0223 A2210 0811-3153 A238 2100-1788 
0180-0197 A212 1820-0223 A2KLL 0811-3156 A2R39 0757-0439 
01L6u-0819 A21C3 1820-0223 A2R1L2 0757-0442 A2R40 0757-0439 
0180-2496 A2Z1C4 18 20-0223 A2K13 0757-0442 A2R4l 0757-0442 
0150-2496 A21CS 1820-0223 A2RLS 0698-5846 A2ZR42 0757-0442 
OLGO-0291 A21C6 18 20-0223 A2RLS 2100-2030 A2R43 0698-3437 
0180-0291 A21C7 18 20-0223 A2KLG 0698-5846 A2R44 0698-3437 
1901-0376 A2L1 9170-0016 A2R1L7 0698-3161 A2R45 0757-0442 
1901-0376 A2L2 9170-0016 A2K18 0698-3161 A2R46 0757-0346 
1902-0041 A2uk 1855-0376 A2K19 0698-6619 A2KR4T OT 57-0346 
1902-0025 A2u2 1854-0071 A2R20 0757-0440 A2R4B 0757-0346 
1902-0025 A203 1854-0071 A2R2Z1 0757-0440 A2R49. 0757-0815 
1901-0044 A2u4 1853-0036 A2R22 0698-6619 42k 50 0757-0815 
1901-0044 A205 1854-0087 A2K23 0698-7494 A2R51 0757-1094 


1902-3094 A2U6 1854-0090 A2KL4 0757-0290 A2R52 0757-109% 
1902-3172 A2uT 1853-0041 . 


Figure 7-9. Y-Axis DC Amplifier Circuit Board — 7045A 
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Axis DC Amplifier Schematic — 7045A 
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ul bei sal | 
Designation 


AS 07045-60120 
A4C1 0180-0291 
AGCRI 1901-0025 
ASCH2 1901-0025 
ASCRE 1901-U025 
A4GCRS 1901-0025 
A&CRS 1901-0025 
AGCRS 1901-0025 
ASCRT. 1901-0025 
A4CRE 1901-0025 
AGIC2 14 20-0328 
AGLL 0490-0971 
A4L2 0490-0971 
A4L3 0490-0971 
AGLS 0490-0971 
AGLS 0490-0971 
AOL 1854-0071 
AGQ2 1854-0071 
AGQ3 1854-0071 
AGUG 1854-0071 
AGRL 0757-0280 
AGR2 0757-0442 
A4SR3 0757-0280 
ASRS 0757-0442 
A&KS 0757-0280 
A4R6 0757-0442 
AGRT 0757-0280 
A4RYB 0757-0442 
A4S1 0490-0778 
A482 0490-0778 
A&S3 0490-0778 
A4S4% 0490-0778 
ASSS 0490-0778 


S5,L5 S4,L4 


S1,L1 $S2,12 S5,L5 $4,L4 


Figure 7-11. TTL Circuit Board — Option 005 
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Figure 7-12. TTL Schematic 
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Figure 7-13. Time Base Circuit Board — Option 001 


Designation 


AS 
ASCL 
ASCc2 
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TABLE 7-2. RESETTABILITY TROUBLESHOOTING CHART 
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TABLE 7-3. CALIBRATION AND LINEARITY TROUBLESHOOTING CHART 
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TABLE 7-4. INPUT RESISTANCE TROUBLESHOOTING CHART 


Cheek Ii 
551, es2). eciefones on Doth snes free Fores. Test verifies that recorder meets 1 megohm specification. 


Recheck calibration on each range. Check input offset adjustment. See Para. 5-93 
See Paras. &-47 thru 550. OKAY? thru $94, OKAY? 


Recalibrate. See Paras. 5-91 thru 5-92. If some ranges 
will not calibrate, isolate and replace defective sttenus 


Replace Q1 or defective component in offset 
tor resistor, R6 thru R9. sarwerk. 


TABLE 7-5. SLEWING SPEED TROUBLESHOOTING CHART 


Mesuae munsmam tere moter de deve voltage for 
For 2045A only verity thet rexpome weviches rem | YES | Mesure power wuputy volteges on deleciove ae ance 3 1V ves Inngest for mrchowcel bad. Clee par ont ves 
“PAST poutare eipraully ¥ aan 3 15V and X aan 207V Tolerance JOMA Youn 10V Xoanst2V wader vod Rebebrvcate Pace $12 thew SIS 
Ln OSA Vaan 12V Kaen el Rechech seweg spend OKAY? 
oxay? 


Mout potable cose 0 detectors tompancal ot the 
verve vottog: hewting - 
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TABLE 7-6. AC/DC COMMON MODE REJECTION TROUBLESHOOTING CHART 


Check ac and dc Common Mode Rejection. 
See Paras. 5-57 thru 5-59. 


Are both X and Y within specifications? Go to next test. 


Most probable cause is leakage from high terminal to 

ground. Clean with electronics cleaner in this order: 

1. Zero check switches, 

2 Input terminals > 

3 Input area on Amplifier Printed Circuit Board, 
especially Q1, teflon standoffs, etc. 

4. Attenuator switch. Water contacts must be lubricated. 


TABLE 7-7. OVERSHOOT TROUBLESHOOTING CHART 


Boe K and ¥ o00s oe wvtten tolerance 
Manwmn Accrputte ves 


Mesure power wepgty voltoges on detectors san ened owt, Oven ~~ 
cnguanei Y cnet 2000 ond R can 2190 Totetener 7Os4a VesnsWV Xeenst2v Rettrcste Poon S12 ow S15. “ 
bd Ona 70484 Voanst2v Keanslev lechech viewing speed OKAY? 

Oxay? 
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HEWLETT 


SALES & SERVICE OFFICES 


UNITED STATES 


ALABAMA 

8290 Whilesburg Or.. S& 
P.O. Bax 4207 
Huntsville 35802 
Tel: (205) 881-4591 
TWX: 810-726-2204 
Medica! Only 

228 W. Valley Ave.. 
Room 302 
Birmingham 35209 
Tel. (205) 879-2081/2 


ARIZONA 

2336 E. Magnolia St 
Phoenix 8504 

Tel. (602) 244-1361 

TWX: 910-951-1331 

2424 East Aragon Ad 
Tucson 85706 

Tel: (602) 889-4661 


“ARKANSAS 

Medical Service Onty 
Little Rock 72205 
Tel. (501) 664-8773 


CALIFORNIA 
1430 East Oran 
Fullerton 92 

Tei: (714) 870-1000 
TWX 910-592-1288 


3939 Lankerstim Baulevard 
North Hollywood 91604 
Tet: (213) 877-1282 
TWX 910-499-2170 


6305 Arzana Place 
Los Angeles 90045 
Tet. (213) 649-2511 
TWX: 910-328-6147 
“Los Angeles 

Tel. (213) 776-7500 
3003 Scot! Boulevard 
Santa Ciara 95050 
Tel, (408) 249-7000 
TWX: 91 ae 


elhorpe Ave 


wets 

(714) 16-6165 
2220 Watt Ave 
Sacramento 95825 
Tel: (916) 482-1463 
TWX: 910-367-2092 


9606 Aero Dive 

P.O. Bos 23333 

San Diego 92123 

Tel: {714} 279-3200 
TWX: 910-335-2000 
Calculatars Ont 

601 Calilarna 

San Francisco 94108 
Tel: (415) 989-8470 


COLORADO 

$600 South Ulster Parkway 
Englewood 40110 

Tel. (303) 771-3455 

TWX: 910-935-0705 


CONNECTICUT 
12 Lunar Drive 
New Havan 06525 
Tel. (203) 389-6551 
TWX: 710-465-2029 


FLORIDA 

P.O Bax 24210 

2806 W Oakland Park Blvd 
Ft. Lauderdale 33307 
Tel. (305) 731-2020 

TWX §10-955-4099 
‘Jacksonville 

Medical Service anly 

Tel, (904) 725-6333 


P.O. Box 13910 
6177 Lake Elienor Or 
Orlando 32809 

Tel. (305) 859-2900 
TW: 810-850-0113 
21 East Wrght SI 
Suite 1 

Pensacola 32501 
Tel: (904) 434-3081 


GEORGIA 

P.O. Box 28234 
450 Interstate Norn 
Atlanta 30328 

Tel: (404) 434-4000 
TWX: 810-766-4890 


HAWAII 

2875 So. King Street 
Honolulu 96614 
Tel: (808) 955-4455 


== 
‘Ap; PACKARD 


ILLINOIS 


5500 Howard Street 
Skokie 60076 

Tel: (312) 677-0400 
TWX: rae 
“St. J 

Tei: (217) 168. 2133 


INDIANA 

7301 North Shadeland Ave 
indianapolis 46250 

Tel: (317) 842-1000 

TWX. 810-260-1796 


IOWA 

1902 Broadway 

lowa City 52240 

Tel: (319) 338-9466 
Night: (319) 334-9467 


“KANSAS 
Der’ 
Tel: (316) 267-3655 


LOUISIANA 

P.O. Box 840 

3239 Willams Boulevard 
Kenner 70062 

Tet: (504) 721-6201 
TW 810-955-5524 


KENTUCKY 
Medical/Caleulatar Onty 
8003 Troutwood Coun 
Loulaville 40291 

Tel. (502) 426-4341 


MARYLAND 

6707 Whilestone Road 

Baltimore 21207 

Tet: (301) 944-5400 

TWX: 710-862-9157 

4 Choke Chetry Road 

Aockvilla 20850 

Tel: (301) 948-6370 

TWX: 710-828-9685 
710-828-0487 


P.O Box 1648 

2 Choke Chetry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Dive 
Farmington 48024 
Tel: (a1 a7 400 
TWX: 810-242-2900 


MINNESOTA 
2400 A. Prior Ave. 
Roseville $5113 
Tdi: (612) 636-0700 
TWX: 910-563-3734 


MISSISSIPPI 
“Jackson 

Medical Service oni 
Tet (601) 982- 


MISSOURI 

11131 Colarada Ave. 
Kansas City 64137 

Tel. (816) 763-8000 

TWX: 910-771-2087 

148 Weldan Parkway 
Maryland Heights 63043 
Ted: (314) 567-1455 

TWX: 910-764-0830 


NEBRASKA 
Medical Only 

11902 Elm Street 
Suite 4C 

Omaha 68144 

Tel. (402) 333-6017 


NEW JEASEY 
W. 120 Century Ad 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 


NEW MEXICO 

P.O. Box 11634 

Staton E 

11300 Lomas Blvd . NE 
Albuquerque 87123 
Tel (505) 1390 
TWX: 910-989-1185 


156 it Drive 

Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 


NEW YORK 

6 Automation Lane 
Camputer Park 

Albany 12205 

Tel: (598) 458-1550 
TWX: 710-441-8270 
Calculalors On 

1251 Avenue al the Amencas 
Floor 32 - Suite 3296 
New York City 10020 
Tel: (212) 265-8575 


New York Clty 
Manhattan. Branx 
Contact Paramus. NJ Oihce 
Tel 1201) 265-5000 
Brooklyn. Queens. Richmand 
Contact Woodbury. NY Office 
Tel (516) 921-0300 
at Sauth Avenue 
oughkee ae zeal 

a 14) 4 
Twn sy 248.0012 
39 Saginaw Drve 
Rochester 14623 
Tel_ (716) 473-9500 
TWX. 510-253-5941 


5854 East Mollay Road 
Syracuse 13211 

Tel (318) 455-2486 
TWX. 710-541-0582 


1 Crossways Pack Wes! 
Woodbury 11797 
Jel (516) 921-0300 
TWX 510-221-2168 


NORTH CAROUNA 
P.O Box 5188 

1923 Narth Main Street 
High Paint 27262 

Tel (919) 885-8101 
TWX: 510-926-1516 


OHIO 

16500 Sprague Road 
Clavaland 44130 
Tel. (216) 243-7300 
Night: 243-7305 
TWX: 810-423-9431 


330 Progress Rad. 
Dayton 45449 

Tel: (513) 889-8202 
TWX: 810-459-1925 
1041 Kingsmill Parkway 
Columbus 43229 

Tei: (614) 436-1041 


OKLAHOMA 

P.O. Box 32006 
Oklahoma Ci 
Tei: (405) 721-0200 
TWX: 91 6852 


OREGON 

17890 SW Boones Ferry Road 
Tualatin 97062 

Tel: (S03) 620-3350 

TWX: 910-467-8714 


PENNSYLVANIA 
111 Zeta Dive 
Pittaburgh 15238 
Tel: (412) 762-0400 
Nom 782-0401 

: 710-795-3124 
1021 ath Avenue 
King of Prussia Industnal Park 
King of Prussia 19406 
Tel: (215) 265-7000 
TWX 51 2670 


SOUTH CAROLINA 
6941-0 N Trenholm Road 
Columbia 29260 

Tel. (803) 782-6493 


TENNESSEE 
“Memphis 
Medical Sernice oi 
Tel. (901) 274-747: 


"Nashville 
Medical Service only 
Tel (615) 244-5448 


TEXAS 

bat f hapana A 

Richardson 75080 
Tel. (214) 231-6101 
TWX: 910-867-1723 


P.O. Box 27409 

6300 Wesipark Drive 
Suite 100 

Houston 77027 

Tet (713) 781-6000 
TWX: 910-881-2645 
205 Baty Michell Road 
San Antonio 78226 
Tel: (512) 434-8241 
TWX 910-871-1170 


‘AH 
oe South 3720 West Street 
Saft Lake S419 
Te: (801) 487-0715 


VIRGINIA 

Medical 0 

P.O Box 12778 

Na 7 Koger Exec Center 
Sule 212 

Nartalk 23502 

Tel (804) 497-1026:7 


PO Bos 9854 

2914 Hungary Sonngs Read 
Richmond 23228 

Tel_ (804) 285-3431 

TWX: 710-956-0157 


WASHINGTON 
Belletield Ottice Pk 
1203-114th SE 
Bellevue 98004 
Vel (206) 454-3971 
TWX 910-443-2446 


“WEST VIAGINIA 
Medical’Analytical Only 
Charieston 

Tel (304) HS-1640 


WISCONSIN 

9004 West Lincoln Avt 
Weat Allia 53227 

Tel (414) 541-0550 


FOR U.S. AREAS NOT LISTED: 

Contact the reganal athce 

feares! you Atlanta. Georgu 

Nonth Holiywood Caltorea 

Rockville. (4 Choke Cherry Ad ) 
Skokie. iunas 

Thev complete addresses 

are bsted above 


“Serviea Only 


er a 


CANADA 


ALBERTA 

Hewlett-Packard (Canada) Lid. 
11748 Kingsway Ave. 
Edmonton TSG 0X5 

Ted: (403) 452-3670 

TWX: 610-631-2431 
Hewlett-Packard (Canada) Lid. 
915-42 Avenue S.E. Suite 102 
Calgary 12G 121 

Tel rf 287-1672 


BRITISH COLUMBIA 
Hewlett-Packard (Canada) Lid. 
637 E. Cordova Street 
Vancouver V6A 3R2 

Tel: (604) 254-0531 

TWX: 610-922-5059 


MANITOBA 


Hewlett-Packard (Canada) Ltd 


513 Century SI 

wi cefia AIH OLB 
inn 

Tel: (204) ¥ 86-7581 

TWX: 610-671-3531 


NOVA SCOTIA 
Hewlett-Packard (Canada) Ltd. 
800 Windmill Road 
Dartmouth B38 1L1 

Tel: (902) 469-7820 


ONTARIO 

Hewlett-Packard (Canada) Lid 
1785 Woodwad Or 

Ottawa K2C OP9 

Tel: (613) 225-6530 

TWX: 610-562-8968 
Hewlett-Packard (Canada) Lid 
6877 Gateway Drwe 
Mississauga L4V 1L9 

Tel: (416) 678-9430 

TWX: 610-492-4246 


QUEBEC 

Hewlett-Packard (Canada) Lid 
275 Hymus Blvd 

Pointe Claire HSA 1G7 
Tet: (514) 697-4232 

TWX 610-422-3022 

TLX 05-821521 HPCL 


Hewlett-Packard (Canada) Lid 
2376 Galvaru Street 
Ste-Foy GIN 4G4 
Tel (418) 688-8710 


FOR CANADIAN AREAS NOT LISTED: 
Conuci Hewlett-Packard (Canada) 
Ud in Mississauga 


ne ee ee E EEE EEE ESERIES 


CENTRAL AND SOUTH AMERICA 


ARGENTINA 
Hewlett-Packard Argentina 
SA.C.e.1 

Lavalle 1171-3° Pisa 
Buenos Alres 


Tel: 35-0436. 35-0627, 35-0341 


Telex: 012-1009 
Cable: HEWPACK ARG 


BOLIVIA 
Stambuk & Mark (Bolivia) Lida. 
t Mariscal, Santa Cruz 1342 


Paz 
Jel: 40626. 53163, 52421 
Telex: 3560014 
Cable: BUKMAR 


BRAZIL 
Hewlett-Packard Do Brasil 
1.E.€, Lida. 


Rua Frei Caneca, 1.152-Bela Vista 


01307-Sdo Paulo-SP 

Tel: 288-71-11, 287-81-20. 
2487-61-93 

Telex: 309151/2/3 

Cable: HEWPACK Sio Paulo 


Hewlett-Packard Do Brasil 
1.£.C. Ltda. 

Praca Oom Feliciano, 78-8" 
andar (Sala 806/8) 
9000-Pérto Alegre-AS 

Tel: 25-84-70-D 0512 
Cable: HEWPACK Porta Alegre 


Hewleti-Packard Da Brasil 
1.6.€. Ltda. 
Rua bg bee Campos. 53, 4° 
andar cabana 
3000. Ale de Janeita-GB 
Tei: 257-80-94-DOD (021) 
Telex: 2100 79 HEWPACK 
Cable: HEWPACK 

Alo de Janeira 


CHILE 

Caleagni y Metcalte Lida. 
Calle Lira 81, Oticina § 
Casilla 2118 

Santiago. 1 

Tal: 398613 

Cabla: CALMET 


COLOMBIA 
Instrumentacién 


Hennk A. Langebaek & Kler S.A. 


Carrera 7 No. 46-59 
Apariada Aérea 6287 
Bogota, | 0.£. 

Tel: 45-78-06, 45-55-46 
Cable: AAAIS Bogota 
Telex: 444001NSTCO 


COSTA ARICA 


Cienfilica Costarricense S.A. 


Apartada 10159 

San José 

Tel: 21-86-13 

Cable: GALGUA San José 


GUATEMALA 

IPESA 

Avenida La Relorma 3-48, 
Zana 9 

Guatemala 

Tel: 63627, 64786 

Telex: 4192 TELTAO GU 


MEXICO 

Hewlett-Packard Mexicana. 
SA. deC.¥ 

Torres Adalid No. 21, 11° Pasa 
Col. del Valle 

Maxlco 12, D.F 

Tel: (905) 543-42-32 

Telex: 017-74-507 
Hewlett-Packard Mexcana. 
S.A. decy 

Ave. Constiiucin Na. 2164 
Mont AL. 

Tel: 48-71-32. 48-71-84 
NICARAGUA 

Roberto Tern G 

Apariado Posial 689 
Edihao Teran 

Managua 

Tel. 3451, 3452 

Cable: ROTERAN Managua 


PANAMA 

Electtdmco Balboa. S A 

P.O. Box 4929 

Calle Samuel Lewes 

Culdad de Panama 

Tel: 64-2700 

Telex: 3431103 Curunda. 
Canal Zone 

Cable. ELECTRON Panama 


PERU 

Campafu Electro Mécica S A 
Ave Ennque Canaval 312 
San Isidio 

Casilla 1030 

Lima 

Tel 22-3900 

Cable ELMED Luma 


PUEATO AICO 

San Juan Electronics. Inc 

PO. Box S167 

Ponca de Ledn 154 

Pda. 3-PTA de Tierra 

San Juan 00906 

Tel (809) 725-3342. 722-3342 
Cable’ SATRONICS San Juan 
Telex: SATRON 3450 332 


URUGUAY 

Pablo Fatranda § A. 
Comerax e Industral 
Avenda Itaha 2877 

Casila da Correo 370 
Montevideo 

Tel 40-3102 

Cable. RADIUM Monteudeo 


VENEZUELA 
Hewieti-Pactard de Venaruela 


CA 

Apartado 50933 
Eahoo Segre 
Tercera Transversal 

Los Aurces Norte 
Caracas 107 

Tel: 35-00-11 

Telex, 21146 HEWPACK 
Cable HEWPACK Caracas 


FOR AREAS NOT LISTED, CONTACT: 
Hewlett-Packard 

Intat-Amencas 

3200 Hioew Ava 

Palo Alto. Cabforma 94304 

Tel_ (415) 493-1501 

TWX 910-373-1260 

Cable. HEWPACK Palo Ano 

Telax O}4-8200, 04-8499 


a. Tew eee ee eee ee eee ae eee aera a@rEeaerer 


EUROPE 


AUSTRIA Hi ; 
fecrrtaocnann hc kieags irae Scitiwoe: —atae MEAN sy SERENE NSA Hosen et 
PO Box? Fig?21 Aeropot de 0.3000 Hannover ktesteid Wnersh, Wolingham PO. Bon G67 een tat Fa2 88 06/23 82 06 reclr- ad lacelama lag 
A-1205 Vienna Tel: (0511) 5S 60 46 GB-Berkshire AGI1 SAR NL-1134 Amstetvean ; Halesowen Industral Extale 
a a bars etoae — ESCA Kmnaam — emcyracaeoaten Sa Gbitetoren to 
Telex 75923 heapak a Hewlen-Packard GmbH be; le. PAL imsierdam Alvaro Bazen, 12 Tel. Birmingham 7860 
Healen- Packard France Techrsches Buero Nuremberg Hewlett-Packard Lid Telex: 13 216 hepa al (Edificio Luz) Hewlett-Packard Lid. 
BELGIUM Agence Régionale Neumeyer Str. 90 “The Gralions™ NORWAY E - Valencia - 10 4th Floor 
Heelety Packard Benelux Avent de Rochester ae Nurember Stamford ew Road Hewlett-Packard Norge A/S Tei: 60 42 00 Wedge House 
Fasooo -Altrincham. Cheshire 799. 
Avene de CoLVert, 1 Te 74912 F Telex: 0625 860 Tel, (061) 928-9021 Reveal SWEDEN Ge-Thornton Meath CRA GXL 
Groenkraaglasn] Telex 74912 F Hewlett-Packard GmbH Telex. GER068 N34 4 Haslam Hewlett-Packard Sverige AB utr ‘ 
Ya (02) 672 22 40 eOnERa Technesches Guero Muchen ITALY Tat: 25 38-360 Foughetsvagen 1-3 Tel. (01) 684 0105 
fant PALOBEN Brussels Rowice Mbaionale Unterhachm ger Strasse 28 Hewlett-Packard Italiana SpA. ‘Telex: 16621 hpnas n 5-161 20 Bromma 20 Teles: 46025 
Tedex 23 484 pafoden bru F-67000 Strasbou 0-8012 Ottebrunn Va Amenga Vespuca 2 POLAND Ted: (08) 730 05 50 Fiesaan pacer Ud 
Tel (88) 35 23 202 Tel (ons) Gol 30 61/7 1-20124 Milan Analytscal/Macieal Only Cable: MEASUREMENTS co Makro 
DENMARK Telex AOi41 Telex 5249 BS Tel: (2) 6251 (10 bnes Hewleti-Packard Stockhaim South Service Wholesale Centre 
Hewlett-Packard AS Cable HEWPACK STREG Cable: HEWPACKSA Munchen Cable: HEWPACKIT M Warsaw Technleal Ottes Telex: 10721 Wear Industrial Estale 
OK . ae Medicat Caleastztor Only (West Berlin) Tess 22046 UL. Spitaine 1 Hewlett-Packard Svenge AB Canes, ‘Town, County Durham 
Tel. (02) 81 65 40 Hewlett-Packard France Hewlett-Packard GmbH Hewlen-pactard tana S.p.a. po 20 area Ha jakersgatan SC Tel: Washington 464001 ext. §7/58 
Cable HEWPACK AS Agence Régionaie Techrasches Buero Bertin ang. Va Visentin , Tei: (031) 27 68 1 Hewlett-Packard Lid.'s registered 
T 66 40 Cantre Vauban Kerth Strasse 2-4 {ang y Telex 612453 el: (031) can 
praetor 201, me Colbert D-1900 Bariin 30 Lan ioo pagova PORTUGAL Tex Va. Brame po el al ahadaa 
1 Ba Ls (030) 24 90 85 Telex 32046 via Mulan Telectra-Empresa Tecmica de SWITZEALANO 1” Finsbury Pavement 
OK Sikeborg ta ra rN Sa feten. 18 34 OS hpbin d Medical 0 Equipamentos Elécineas § art. Hewietl-Packard (Schweiz) AG London, £C2A1SX 
Tet (06) &2 71 66 + (20) GREECE Hewlett-Pa Itauana $ p.A pa Roango da Fonseca 103 poctersiras sa 20 Regisiered No. 690597 
Telex 166 40 ho 5 GERMAN FEDERAL REPUBLIC Koss 9 Xaravanns va! Mesagie ie d'Oro, 2 P.Lisbon 1 CH-8952 Schieren Zurich ussA 
Cable HEWPACK Hewlett-Packard GmbH GA-Atnens 136 ‘ Pe oe Tel: (191 68 60 72 Tet: (01) SA 18 21 Hewiatt-Packard USSR 
FINLAND Vertnebsrenirale Frankturt Ja aoa atd ules SVC (050) ‘ Cable: TELECTRA Lisbon Cable: HPAG CH clo Cammercial Office 
Hewtet-Packard Oy Bernerstrasse 117 SOO ME Adon Drees Pri Telex: 32046 wa Milan Telex: 12598 Telex: 3 Npag Ametican Embassy (Box M) 
Nahkahousunte § Pastiach 560 140 Cable RAKAR Aitens Hewiet!-Packard S.p A. Mundinte A-1091 Vienna. Ausina 
PO Box 6 D-6000 Frankturt 56 - Athens Va G. Armeiin 10 und ater Hewlett-Packard (Schwew) AG = Tel: 221-79-71 
SF-00211 Helaintd 21 Tet (0611) Sd O4-1 Telex. 21 59 62 rkar gr 1-00143 Flame-fur aired puna ue Caméteo 9. cherun Lows-Pictet Telex: 7825 hewpak SU 
Te 6923001 Cable. HEWPACKSA Frankdunt Hewlett-Packard S.A Tel. (61 591254475 =p rar lias at CH-1214 Vernier-Ganava viaos! 
Cable, HEWPACKOY Helsinlu Telex: 41 32 49 fra Mediterranean & Middle East Telex 61514 le Aguiar 138 Tet: (0221 41 49 50 lu LAVIA 
Telex 12-15363 Hewlen-Packard GmdH rahions Cable HEWPACKIT Rome po eaeerel Cable HEWPACKSA Geneva sha Slandard/Mewlet-Packard 
ex. hy ah ice 
Paance Technesches Buera Bobingen 20 Rolokakrom Street Hewlett-Packard ItaianaSp.A ‘Ted: (19) 53 2131/7 sar Miklasiceva 36/VI! 
Hea len: Packard Fiance Herrenbergerstrasse 130 Grkiiseu-Athans Vea San Quinta, 46 Cable INTEACAMBIO Lisbon TURKEY 61000 Ljubljana 
D-7030 Babli: Wurtiemberg i 1-10121 Turin Telekam Engineering Bureau : 5 
Quarber die Courtaboeu! L ingen. Te 6080337, 8080359 SPA Tel: 315-879/321-674 
Bote Fosaie Nee Cable, HEPAK Bobkngen 8080428, 8018653 Tes suet ea hans Hewtet-Packard Espanola, SA Ayispasi'Bevagle Helens 21265 
F-91401 Tae sre eae Telex 21 6588 Teles 52046 cas Blan eat Pa ear 43} Bey 
Tel (11 907 78 25 Cable. HEWPACKSA Amens Medical Calculators Only E-Magirid 16 1A-4 sab tts 
Cable HEWPACK Orsay Healeti-Packard bat Hewlett-Packard Ilalana S.p A. : jstanbu 
Tees conte Techrusches Buere Dusseldarl Analytical Only Va Prinege Nicola 43 GC Tet: (1) 458 26 00 (10 snes} Tel 49 40 40 
isezadnoatioa Fi Vopetsanger Weg 38 “INTECO” G Papaihanassiou & Co 1.95126 Catania cy 23315 Poe Cable. TELEMATION Istanbul 
Agence Region’! as Manet] Tel (095) 370505 fleedett Packard Espahcla. SA. UNITED KINGDOM 
- H 
Gemmn des Moaties Telex 85706 S33 hpdd fasiss LUXEMBURG E-Barcalona 17 Hewten Pactra Lid 
FES130 Eeuy Hewietl-Packard GmbH Cable INTERNIKA Heelen-Pactard Benelux Tet: (3) 202 6200 ($ unes) Wanerih: Woknanami 
Tel (781 39 8125, Technaches Buero Hamburg Telex: 21 $329 INTE GA Binh te Conven: 1 lex: 52603 hphe e GB-Barkshice AG11 SAR 
Cable HEWPACK Ecully Wendenstrasse 23 Medica! Only (Groenkraauan} Hewlett-Packard Espaftota. S.A. ‘Tel’ Wokungham 784774 SOCIALIST COUNTRIES 
Telex 31617 0-2000 Ham! 1 Technomed Hellas Lid 8-1170 Brussels Av Ramon y Casal. 1 Telex: 847178848179 PLEASE CONTACT: 
teatett- Packard France Tet (040) 24 13 52. Skoula Stree Tel (02) 672 22 40 Edifico Sevilla 1, plania Hewletl-Packaid Lid Hewlett-Packard S.A. 
Agence Regionale Taex 2163 O22 pone d eed Cable PALOREN Brussels far ea aa S4rse inert, bo ens" 
Zone Atronauhque = S72 Telex. 23 494 : Stamford New load .0. Box 349 
‘Avenue Clément Ader ile: ETALAX Atens GB-Altrincham. Cheshire CH-1217 Meyrin | Geneva 
£31770 Colomiars Teen 21-4003 ETAL GR Yet: (061) 928-2021 Te 1022) 41 $4 00 
Tel (61) 78.1155 ee Cable: HEWPACKSA Geneva 
Telex $1957 Telex: 2 24 86 
AFRICA, ASIA, AUSTRALIA 
ieee Sentosa Aa Erect me A ay, ARMIN ta 
f 1-117 wa Buds jett-| 2.) Ud. . Po-Al Lane, San Min Chu, 
esa Técreca Ge P.O Box 297 Satopm Dewi Road 4-12 Cruickshank Street B.P. $38. 97400 Sani Dens Kaohsiu 


Rr Barbota Roc 42-101" 
Caza Postal, 648)-Luenda 


Te 355156 
Cable 


AUSTRALIA 
pentniracwe Ausiraha 


Py 

31-41 Joseph Sveei 
Blackburn. Viciotia 3130 
Tel €9-6351. 89-6306 
Telex 31-024 

Cable HEWPARD Melbourne 


Hewlett-Packard Australia 
lid 

31 Badge Street 
bia 


Pym 
New South Wales 2073 
3 a Ao eee 
21561 
be HEWPARO Sydney 


Tet 44 8151 
Gave 


Hewlett-Packard Ausiraha 
Ply Lid 


141 Seat Honey 
Ciaremont A 6010 


aug Austraha 
1 Fone ner ae ae 


1a % 3733 
Rene veane Austeaia 
4 Figor 
Teachers Union Budang 
495-499 Boundary Street 
Hal, 4000 Queensiand 
Tel 29-1564 
Teles AA-42133 


CEYLON 
United Electricals Lid 


Cade HOTPOINT Colomno 


CYPRUS 
Kyptorecs 

19 Gregor:o3 & Xenapowe: Rd 
PO Gas 1152 

CY-Micesia 

Tq 4562879 

Cable KVPROWICS PANDEHIS 


Sonata Centre 
tert Road, Central 


Tea 
Telex 74766SCHMCHX 
Cable SCHMIDTCO Hong Kong 


INDIA 

Blue Star Lid 
Kastun Buddings 
damshedp Tata Ra 
Bombay 400 020 
Tel 29 SO 21 
Telex 3751 

Cable BLUEFROST 


Bue Sur Lid 

Sanas 

41472 Vue Savatkar Marg 
Pradhaden 


400 025 
687 
ae 


Blue Sum Lid 


Teen 3751 


7 Hare Strag 


Telex 
Cable BLUESTAR 


Blue Star Ltd 
Biue Stat House 
at Road 


Lagat 

New 110 024 

Tel 62 32 76 

Telea 2 

Cable BLUESTAR 

Blue Sur Lid 

Sue nT House Rasa 
111A Magasath 

es a 560 025 
ie 


Telex 430 
Catia BLUESTAR 


er Wfeditan 


m0 1678 Mahatma Gandhi Rd 
Cochin 682 016 Kerala 


Secunderabed 500 003 
Ted 78391.77399 
Cable BLUEFROST 

Telex 459 

Ble Star Lid 

2324 Second Line Beach 
Sdedras 600 001 

Tel 23954 

Telex 379 

Cable BLUESTAR 


Blue Stas Lid 

Wathray Mansions 

2nd Fioor Bestupur 
Jamshedpur 631 001 
Tel 38 04 

Cable BLUESTAR 
Telex 240 


INDONESIA 

BERCA Indonesia PT 

PO Box 496 

1st Floor JL. Cuum Raya 61 


dJakerts 
Tel 56034, 40369. 49886 
Telex 2695 Jatarta 


(RAN 
Mutt Corp ante eau Gea Lid 


Avenue 

PO Bex 1212 
IR-Teheran 

Tel 83 10 35-39 

Cable MULTICORP Tehran 
Telex 2893 ma tn 


ISRAEL 
Bectromes & Engineen 

On of Motorola Israel Lid 
17 Amanaday Street 
Ta-Aviv 
Tel 36941 (3 ines) 
Cable BASTEL Tel-Avn 
Telex 33569 


JAPAN 
Yohogawa-Hewlet-Packard Lid 
Ohashi Budding 

1-501 yeyosi 

Stubuva- ta 


Tel ty 370-7581 

Telax 232-2024YHP 

Cable YHPMARKET TOK 23-724 
Yokogawa-Hemen-Pachatd Lid 
Naa: ibatagi Bidg 

2-2-0 Kasuga 

Inara Shu 

Oseka 

Tel (0726) 73-1641 

Telex 5392-385 YHP OSAKA 


Yokogawa-Hewietl-Packard Lid 


Mabamo Buslding 

ne i Kamssasanma-cho 
fMaat a-ha. Negoya joys Cily 

ta Mose) $71-5171 


2-24-1 Tsutuya-cho 
eu 


Yokohama. 221 

Tel 045-312-1252 

Telex. 382-3204 YHP YOK 
Yokogawa-Hewiett-Packard Lid. 
Mito Budding 

1-4-7) San-no-maru 


Mito. 310 
Tel 0292-25-7470 
Yokogawa-Hewiet!-Packard Lid. 


ae Budding 
1-3, rane cho: 1-chome 


ta olgz2e. 24-0452 


KENYA 


Techmecal 
P.O. Box 18311 
Nalrobi. Kenya 


Tel 57726 
Cabie PROTON 


KOREA 

American Trading Company 
Korea 

1.7.0. Box 1100 

Oae Kyung Bidg . &th Floar 

107 Sejong-Ro. 

Chongro-Ku. Seoul 

Tel (4 hes) 73-8924-7 

Cable AMTRACO Seou! 


KUWAIT 


Michaan Bidg No 4 
Kuwalt 

Te 429910 

Cable VISCOUNT 
LEBANON 
Constantin E_ Macias 


Clemenceau Street 4 
P 0 Bax 7213 


Telex. 21114 Leb 
Cable ELECTRONUCLEAR Bett 


MALAYSIA 

MECOMB M. ud 

2 Lorong 1 

Secon 13 

Petaing Java. Selangor 
Cable MECOMB Kuala Lumpur 


MOZAMBIQUE 

AN. Goncalves. Lta 

162. T Agt 14Av O Lus 
Cama Postal 107 
Lourenco Marques 

Ta 27091. 2711 

Telex 6-203 Negon Ma 
Cable NEGON 


Kiturme, Welhngion 3 
Mailing Address: 
Hewlett-Packard (N.Z.) Ltd. 
P.O. Box 9443 

Courtney piace 

Weill 

Tet 8 rg 

Telex. NZ 3898 


Hewlett-Packard (N.2.) Ltd. 
Pakuranga Professional Centre 
267 Pakuranga Highway 

Box 51092 


Pakuca 1 : 

Tel: S&9- 

Cable" HEWPACK, Auckdand 
Analybcal/Medical Onty 
Dental & Medical Supply Co. Lid. 
Scientihie Division 

179 Carton Gore Aload 
Newmarket 

P.O. Box 126 

Auckland 

Tel: 75-289 

Cable: DENTAL Auckland 


NIGERIA 

The Electronics 
Instrumentatons Lid 

NG68/770 Oyo Road 


a ene 


Te 61577 

Cable THETEIL Ibadan 

The Electronics Instrumenta- 
tions Lid. (TEIL) 

16th A ar Cocna House 


Ibadan 
Tel: 22325 
Cablay THETEIL Ibadan 
cau, 

us! ngany. Lid 
Cesman Chambers” 
Abdullah Haroon Asad 
Karachi 3 
Tel: 511027. 12927 
Catia COCPERATOR Katactu 
Mushko & Company. Lid. 
388. Saleikie Town 
Rawalpindl 
Tel 41924 
Cable FEMUS Rawalpinch 


PHILIPPINES 

Eleciromex. Inc 

6th Fieor. Amaigamated 
Development Carp. Bldg 

Ayala Avenue, Makau. Aual 


Yel 86-18-87, 07-76-77, 
Cable ELEMEX Manda 


@5 Rue Jean Chaiel 
lle de la Reunion 
Tel. 21-13-75 
Cable: Z00M 


SINGAPORE 
Mechanical & Cambustion 
Engineenng Company Pie. 


u 
10/12. Jalan Kiang 
Red Hill Indusirial Estate 
Singapore, 3 
Tel. 647151 (7 lines) 
Cable: MECOMB Singapore 


Hewlett acai Singapore 


(Pte. 

6m. 2. Gin FLOOR, Jaian 
Buk Marah 

Redhull industrial Estale 

Alexandra P.G. Box 87, 

Singapore 3 

Tel 633022 

Telex HPSG AS 21486 

Cable HEWPACK, Singapore 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.). Ltd 

Hewletl-Packard House 

Oaphne Street. Wendywood 

Sandton, Transvaai 2001 

Tel. 802-1040 

Telex: SA43-4762JH 

Cable: HEWPACK 


Rantett Pasar South Anca 
{1 


Bree Streel 

Cape Town 

Tel: 2-6941/29 

Cable: HEWPACK Cape Town 
Telex 0006 CT 


Hewlett-Packard South Alrica 
lig 


sal Rage Road. Durban 
P.O. Box 37099 

Ove: . Durban, 4067 
Tel 88-6102 

Telex 6-7954 


TAH 

M h 

BP 174 

Papeete 

Ta’ 200920, 29/979 
TAIWAN 

Hewied-Packard Tanwan 

39 Chung Shiao West Road 
Sec. 1 Overseas insurance 
Sop Bidg. 7th Floor 


1a "909160,1.2, 
Telex TP824 HEWPACK 
Cable: HEWPACK Taipei 


Tai: 29731 


UNIMESA Li. 


Elsom Research Building 
Bangjak Sukumwvit Ave. 
Bangkok 

Tel: 932387. 930334 
Cable: UNIMESA Bangkok 


VIETHAM 
Peninsular Trading Inc. 
.0. Box H-3 


216 Hien-Vuong 

Saigon 

Tel: Sora0s, 

Cable: PENTAR. aERIGON 242 


ee 

J. Tidy: bia) Lid. 
P.Q. Box em 
Lueske 

Zambia. Central Africa 
Tel: 73793 

Cable: ARJAYTEE, Lusaka 


MEOITERRANEAN AND 
MIDOLE EAST COUNTRIES 


NOT SHOWN PLEASE CONTACT: 


Hewlett-Packard S.A 
Medilarranean and Middle 
East Operations 

35, Kolokotrom Sireet 
Plata Kalallarou 

Grits falta? :Alhens 


1-6588 
Cable HENPACXSA Alhens 


OTHER AREAS NOT LISTED, CONTACT: 


Hewlett-Packard 

€xport Trade Campany 
3200 Hdlvew Ave. 

Palo Ano. Cakiotma $4304 
Tel (415) 493-1501 

TWX: 910-373-1267 

Cable. HEWPACK Palo Alio 
Telex: 034-8300. 034-6493 


@ 


MAGNETIC ANALYSIS CORP. 
93995 Freeway Park Dr. 
Farmington, Mich. ABD24 
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07044-90000 


HP MANUAL CHANGES MANUAL TITLE: 7044A/7045A X-Y RECORDER 
MANUAL PRINTED: MAY 1972 


Make all corrections in your manual according to errata. 
z e : MANUAL PART NO: 07044.90000 


Check the following table for your instrument serial prefix 


and make indicated changes in the manual. CHANGE DATE: FEBRUARY 13, 1976 
“New Item 
SERIAL PREFIX MAKE CHANGE SERIAL PREFIX MAKE CHANGE SERIAL PREFIX MAKE CHANGE 


1233A 


13408 (7045A) 1428 (704A 
1249A (7044A) 


1249, (70454) 13474 (7044A) | thru VII 1605 (7044) | thru XII 
1414 (7044A/45A) | thru Vill *7614 (7044A/45A) 
1339A (7045A) 11, Ut, IV 1427 (7044.0/45A) | thru IX ae) ere LE 


ERRATA 3. Drop the pen. The recorder should draw a line at approximately a 45 
degree angle and about ten inches long. 


Page 2-2, delete paragraphs 2-23 and 2-24. 
apy ey é , 4. Allow the pen to draw a single line, then retrace this line once. 

Page 4-1, Figure 4-1, make the follawing change: 

ee 5. The width of the retraced line should be no greater than 0.010 inches 
(0.25 mm) plus the width of the single pen line. If retrace width is 
greater, check mechanical! freedom and X and Y amplifier gain. 


b. To make a 75 degree angle retrace check, proceed as follows: 
1. Set X-RANGE switch to 0.5 V/in. (0.25 C/cm) and Y-RANGE switch 
to 0.1 V/in, (0.05 V/cm). Set the Function Generator to 0.071 Hz 


triangular wave. 


2. Drop the pen. The recorder should draw a line at approximately a 75 
degree angle, about seven inches in the Y-direction. 


P 3. Allow the pen to draw a single line, then retrace this line once. 
Page 5-1, Paragraph 5-9, delete paragraphs 5-9d.1. through d.7. and replace with the 


“following: 4, The width of the retraced fine should be no greater than 0.015 inches 
{0.38 mm) plus the width of the single pen line. If retrace width is 
1. Remove the pen and paper from the recorder. greater, check mechanical freedom and Y-axis amplifier gain. 


2. Carefully prepare a mixture of 50% isopropy! alcohol (HP Part No. 
maeree sehsCBrOPy, { To make a 15 degree angle retrace check, proceed as follows: 


1535-1432) and 50% water. & 
3. Becareful in selecting a cleaning cloth. Use a soft cloth, or Kimwipe 1. Set Y-RANGE switch to 0.5 V/in. (0.25 V/cm) and X-RANGE switch 
(Kimberly Clark, HP Part No. 9300-0001) that will not scratch the surface. to 0.1 V/in. (0.05 V/cm). Set the Function Generator to 0.05 Hz 


triangular wave. 
4. Apply the alcohol-water mixture to the cloth or Kimwipe. 4 
2. Drop the pen. The recorder should draw a line at approximately a 15 


5. Wipe the table surface until the AUTOGRIP table is clean. é 5 7 : 
F buns Sages San degree angle and about 10 inches in the X direction. 


CAUTION 4 , ° 
3. Allow the pen to draw a single line, then retrace this ane once. 
Never let solvent stand on AUTOGRIP surface. 
It may permanently damage the table. 4. The width of the retraced line should be no greater than 0.015 inches 
A F (0.38 mm) plus the width of the single pen line. 1f retrace width is 
6. Wipe any moisture from the surface, greater, check mechanical freedom and X-axis amplifier gain. 


7. All fi ing. 
ow iodiy hetorarecereing Page 5-12, paragraphs 5-58 and 5-59, step e, change to read: 


ieee 10. bale ee Dal ediabns 645 ond 2-6 andisupattite the fallowing: e. Pendeflection shall not exceed 3.2 in. {6,4 cm) with pen at any position on 


5-45, RETRACE. paper 
5-46. To perfarm the retrace check, instal! the disposable pen and chart paper. e. Pendeflection shal! not exceed 1.9 in. (3,8 cm) with pen at any position on 
Set the controls: paper. 

Chart Switch — HOLD Page 5-17, paragraph 5-94, step b, should read: 

Power Switch — ON 

Servo Switch — ON b. Connect jumper between HI and LO input terminals of both axes. Position 

range switches on X and Y to 0.5 mV/in. (0,25 mV/cm). Position Time 
Make connections as shown in Figure 5-11A. Set the controls of the HP 3310A as Base switch to OFF. 
follows: 
Page 6-5 (7044A) and 6-23 (7045A), Figures 6-1 and 6-3, add to Item 10: 
Power — ON 
Frequency — 0.071 Hz for 7044A; 0.35 Hz for 7045A 1251-3122 Connector Pin Hewlett-Packard 


Waveform — Triangular wave 

Page 6-6, Figure 6-1, Sheet 5, add Item 103 near [tem 45. 

a. To make a 45 degree angle retrace check, proceed as follows: a a 
Page 6-7, Figure 6-1, Item 29, part number is 0905-0442. 


1. Set RANGE switches to 0.1 V/in. (0.05 V/cm). 
Page 6-7, Figure 6-1, Item 53, change Part No. to 07041-60001. 


2. Gradually increase amplitude of HP 3310A until both axes have a travel 
of seven inches, centered approximately around midscale. Page 6-8, Figure 6-1, Item 74, change to: 
HP3310A * 


74 07040-60810 Drive Gear Assembly Hewlett-Packard 


(Make same change on Page 6-26, Figure 6-3, Item 74.) 


HP 11001A CABLE ASSY 


| Page 6-8, Figure 6-1, Sheet 7, add [tem 103: 
X AXIS INPUT , 


f 103 1410-0269 Bal! Bearing Hewlett-Packard 


HI 

Y10A Y2 

Y AXIS INPUT 
Lo 


HP 11000A CABLE ASSY 
Figure 5-11A. Retrace Test Setup 


7044A/7045A X-Y Recorder 
Page 2 


Pages 6-14 (7044A) and 6-32 (70454), Tables 6-2 and 6-5, add: 


ACCESSORY KIT — PART NO. 07040-60632 — EVENT MARKER 


1530-1026 Ink Cartridge Red {77 cc) 3 
2110-0312 Fuse, 1A, Slow Blow 1 
5080-3605 Freon, Can 1 
5080-3635 Slidewire Lubricant 1 
5080-3655 Plastic Tip, Pen Assembly 1 
5081-1190 Disposable Pen, Red 1 
5081-1191 Disposable Pen, Blue 1 


Page 6-15, Table 6-2, Mainframe Components, 2A Fuse should read: 
2110-0303 F1 Fuse 2ASB (for 115V operation} Bussman Mfg. MDX-2A 
Page 6-17, Table 6-3, Fuse, should read: 


Ft 2110-0303 Fuse, 2A (for 115 VAC) 10 
Fl 2110-0312 Fuse, 1A (for 230 VAC) 10 


Page 6-19, Figure 6-2, change Items 30 and 32 to read: 


30 07040-21050 Front Casting Hewlett-Packard 
32 07044-60520 Front Panel Hewlett-Packard 
07044-60530 Front Panel — Opt. 001 Hewlett-Packard 
07044-60570 Front Panel — Opt. 001 & 006 Hewlett-Packard 
07044-60600 Front Panel — Opt. 006 Hewlett-Packard 


Page 6-20/6-21, Figure 6-3 (Sheet 1 and 2 of 7), add both side trim panels, screws (4) 
and washers (4) to illustration, also add to parts list: 


37 07040-00417 R. H. Side Trim Hewlett-Packard 
38 07040-00416 L. H. Side Trim Hewlett-Packard 
39 2190-0303 Washer, Fiber Empire 

40 2510-0020 Screw, Pozidriv, 8-32 x 3/8 Indiana Metal Prod. 


Page 6-24, Figure 6-3, add standoff (109) and screw (57) to illustration as shown: 


Page 6-24, Figure 6-3, Sheet 5, add [tem 110 near Item 45, 
Page 6-25, Figure 6-3, Item 29, part number is 0905-0442. 
Page 6-25, Figure 6-3, Item 53, change part no. to 07041-60001. 
Page 6-26, Figure 6-3, add Item 109: 

109 07041-20020 Standoff Hewlett-Packard 
Page 6-26, Figure 6-3, Sheet 7, add Item 110: 

110 1410-0269 Ball Bearing Hewlett-Packard 
Page 6-26, change Item 91 to read as follows: 

91 2360-0085 Screw, Mach, 6-32 x 5/8 Central Screw 


Page 6-33, Table 6-5, Mainframe Components, change 2A fuse to: 
2110-0303 Fl Fuse 2A SB (115V operation) _ Bussman Mfg. MDX-2A 


Page 6-35, Table 6-6, Fuse should read: 


Fi 2110-0303 
Fi 2110-0312 


Fuse, 2A (for 


115 Vac) 10 


Fuse, 2A (for 230 Vac) 10 


Page 6-37, Figure 6-4, change Item 30 and add Item 32 to read: 


30 07040-21050 
32 07045-60010 
07045-60020 
07045-60030 
07045-60040 


Page 7-3, Figure 7-2, change schematic as shown: 


TO CHART TABLE 


+270V 

aS eee Se 
R2 R3 
10M 10M 


Front Casting 
Control Panel 
Control Panel 
Control Pane! 
Control Panel 


Page 7-9, Figure 7-8, label resistor at1C4_ R27 


Hewlett-Packard 
Hewlett-Packard 


— Opt. 001 Hewlett-Packard 
— Opt.001 & 006 Hewlett-Packard 
— Opt. 006 Hewlett-Packard 


(VOLTAGES MEASURED BETWEEN 
SQUARE PINS AND GROUND WITH 
10MQ INPUT RESISTANCE DC 
VOLTMETER 


3.16K. 


Page 7-11, Figure 7-10, values of R31 and R53 should be 121 and 237K, 


respectively. 


Page 7-14, Figure 7-13, Photo, add callouts on transistors in the following order: 


Qi 
Qs 


Q2 


Page 7-15, Figure 7-14, add to NOTES: 


2 R24 is 464K on 7045 


Add 2 next to R24 on schematic 


CHANGE | 


Q3 
a4 


Page 6-29, Table 6-4, change A3C7 and add A3C14 to read: 


A3C7 0160-2199 
A3C14 0160-0302 


1 C:Fxd Mica 30 pF 300V 28480 0160-2199 
1 C:Fxd MY 0.0182F 200V 56289 292P18392- 


PTS 


Page 7-8, Figure 7-7, change A3C7, part no. to 0160-2199 and add A3C14 


0160-0302. 


Page 7-9, Figure 7-8, make the following changes to schematic: 


CHANGE 1 (70444/7045a) 


Page 6-10 and 6-11, Table 6-1, change A2R3, A2R4, A3R3, and A3R4 to read: 


A2R3 

A2R4 

A3R3 0698-6977 4 R:Fxd Fim 30K ohm .1% 1/8W 19701 
A3R4 MF4 T-9 


Page 6-19, Figure 6-2, Item 2 should read: 


2 07046-40420 Insulator — Binding Post Hewlett-Packard 
Page 7-4, Figure 7-3, A3R3 and A3R4 Part No. is 0698-6977. 
Page 7-5, Figure 7-4, change values of A3R3, A3R4 to 30K. 


Page 7-7, Figure 7-6, change values of A2R3, A2R4 to 30K. 


CHANGE 11! 
Page 6-9, Table 6-1, delete A2C16 (7045A). 
Page 6-27, Table 6-4, delete A2C12 (7045A). 


Pages 7-6 and 7-7 (7044A), Figures 7-5 (photo) and 7-6 (schematic) delete A2C16. 
Add Buss. 


Pages 7-10 and 7-11 (7045A), Figures 7-9 (photo) and 7-10 (schematic) delete 
A2C12. Add Buss. 
CHANGE IV (7045A) 


Y-AMPLIFIER BOARD 
Page 6-27, Table 6-4, add A2C22 and A2C23 and change A2CR17 and A2CR18 to: 


A2C22, A2C23 0180-0291 C:Fxd Elec 1pF 56289 150D105X9035 
10% 35 VDCW A2-D-15 
A2CR17, 1902-3214 Diode: Breakdown: 28480 1902-3214 
A2CR18 16.2V 2% 
Page 6-28, Table 6-4, make the following changes: 
Delete L1 and L2. 
Add: 
A2Q12 1854-0215 TSTR St NPN 04713 SPS3611 
A2013 1853-0036 TSTR St PNP 80131 2N3906 
Change: 
A2R49,50 0757-0279 R:Fxd Met Fim 28480 0757-0279 
3.16K ohm 1% 
1/8W 
A2R51,52 0757-0280 R:Fxd Met Film 28480 0757-0280 
1K ohm 1% 1/8W 
Add: 
A2R54,55 0757-0401 R:Fxd Film 1000hm 19701 MF4C, T-O 


Page 7-10, Figure 7-9, appropriate changes from parts list apply to this fist. 


Page 7-11, Figure 7-10, Y-Axis, make changes to schematic as shown: 


7044A/7045A X-Y Recorder 
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CHANGE v (7045A) 
X-AMPLIFIER BOARD 


Page 6-29, Table 6-4, add A3C20, A3C21, A3Q10, and A3Q11, 
change A3CR13 , and A3CR14, and delete A3L1 and A3L2: 


A3C20 0180-0291 C:fxd EleclupF 56289 150D106X9035 

10% 35VDCW A2-D-15 
A8C21 0180-0291 C:fixd Elec1lpF 56289 150D106X9035 

10% 35VDCW A2-D-15 
A3CR13 1902-0202 Diode, Zener 04713 $Z11213-191 
A3CR1i4 1902-0202 Diode, Zener 04713 $Z11213-191 
A3Q10 1854-0215 TSTR SI NPN 04713 SPS3611 
A3Qi1 1853-0036 TSTRSI PNP 80131 2N3906 


Page 6-30, Table 6-4, change A3R43 and A3R44, add 
A3R49 thru A3R52: 


A3R43 0757-0279 R:fxd met flm 28480 0757-0279 
3. 16K ohm 1% 1/8W 

A38R44 0757-0279 R:ixd met flm 28480 0757-0279 
3. 16K ohm 1% 1/8w 

A38R49 0757-0401 R:fxd flm 100 ohm 19701 MF4C T-0 

A8R50 0757-0401 R:fxd flm 100 ohm 19701 MF4C T-0 


Page 7-8, Figure 7-7, make appropriate changes from Parts 
List to this list. 


Page 7-9, Figure 7-8, X-Axis, make changes to schematic as 
shown: 


CHANGE VI (7044A) 
X AMPLIFIER BOARD 


*Page 6-10, Table 6-1, make the following changes: 


Sh pei nw rot alga a 
A3CR11_ ~=—-: 1902-3214 ~—- Diode, 16.2V 2% 28480 1902-3214 
Page 6-11, Table 6-1, make the following changes and additions: 
Delete A3L1, L2. 
A3Q10 1854-0215  Tstr SI NPN 04713. =SPS3611 
A3Q11 1853-0036  Tstr SI PNP 80131 2N3906 


7044A/7045A X-Y Recorder 
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CHANGE VI (Continued) 


A3R41) R:Fxd Met Fim 3.16Koh 

AsR42f 9787-0279 ea OPM oBaBo 0757.0279 
A3R45) 

AgR4ef 0757-0401 R:Fxd Fim 100 ohms 19701 MF4C T-0 


Page 7-4, Figure 7-3, make appropriate change from Parts List to this list. 


Page 7-5, Figure 7-4, X-Axis, make changes to schematic as shown: 


C16 
1.0/35V 


CHANGE VII (7044A) 
Y-AMPLIFIER BOARD 


Page 6-9, Table 6-1, make the follawing changes: 


A2C170 C:Fxd Elec 1yF 150D 105X9035A2- 
A2C18 0180-0291 j9%" 35 vocW 56289 V6 
Rock 1902-0202 Diode, Zener 04713 §Z11213-191 
Delete A2L1 and A2L2. 

Page 6-10, Table 6-1, make the following changes: 
A2Q11 1853-0036 TSTR SI PNP 80131  2N3906 
A2012 1854.0215 TSTRSI NPN 04713 SPS 3611 
A2R41t R:Fxd Met Fim 
A2R425 0757-0279 3 46ka 1% 1/aw 28480 0757-0279 
A2R501 ' 
A2R5I! 0757-0401 R:Fxd Fim 1002 19701 MF4CT-O 


Page 7-6, Figure 7-5, make appropriate changes from Parts List to this list. 


Page 7-7, Figure 7-6, make changes to schematic as shown: 


CHANGE VII (7044A) (Continued) 


Y-AMPLIFIER BOARD 


CHANGE VIII (70444 AND 7045A) 
Page 6-6, Figure 6-1, Sheet 5, change art as shown: 


Page 6-8, Figure 6-1, Sheet 7, delete item numbers 58, 59, and 
63. Change part number Item 61 to read: 07040-60030. 


Page 6-24, Figure 6-3, Sheet 5, change art as shown. 


Page 6-26, Figure 6-3, Sheet 7, delete item numbers 58, 59, and 
63. Change part number Item 61 to read: 07040-60030. 


Main Frame — Model 7044A (Sheet 5 of 7) 
Figure 6-3. Main Frame — Model 7045A (Sheet 5 of 7) 


Figure 6-1. 


eS 


7044A4/7045A X-Y Recorder 
Page 5 


‘a CHANGE |X (70444 AND 7045A) CHANGE IX (70454 ONLY) 


Page 6-6, Figure 6-1, Sheet 5, change art as shown. 


Page 1-1, Paragraph 1-3, line 16 should read: axis from 0.5 
mV/in. (0.25 mV/cm) to 10 V/in. (5 V/cm), TTL Remote 
Control, and a Rear Connector. 


Page 1-1, Paragraph 1-3, third and fourth lines from bottom of 
paragraph, delete TTL Remote Control, and Rear Connector. 


Page 1-2, Table 1-1, line after Environmental (Operating), add: 
TTL REMOTE CONTROL 


Operating Levels: Contact closure (0,2 mA) to ground or TTL 
levels. 
Logic (0): Between -0.5 Vdc and +0. 4 Vdc. 
Logic (1): Between +2.4 Vde and 5.5 Vdc. 


REAR CONNECTOR 


Connects Event Marker, X and Y Retransmitting Potentiometers, 
and TTL. 

Provides X and Y inputs and pen lift TTL controls. 

Supplies START and RESET remote capability. 

TTL and Rear Connector provide Autogrip and Servo Standby 
capability on Model 7044A. Additionally, X and Y Response 


Page 6-8, Figure 6-1, Sheet 7, change Part No. Item 102 to read: 07040-20745. on Model 7045A. 
Add Item 104 as follows: 
104 07046-60440 Wiper Assembly, Y-Axis Hewlett-Packard Page 1-3, Table 1-2, delete Option 005, TTL; and Option 007, 
Page 6-15, Table 6-2, subheading Electronic Components/Assemblies, after Rear Connector. 
description of 5080-8117, Slidewire Wiper Assembly, add (X-axis). Add the 
following item: Page 1-4, delete paragraphs 1-18, 1-19, 1-22, and 1-23. 


07046-60440 Slidewire Wiper Assembly (Y-Axis) 1 
Page 1-5, Table 1-3, delete reference to TTL Remote Control — 


Page 6-24, Figure 6-3, Sheet 5, change art as shown: Option 005, and Rear Connector — Option 007. 


NEX Ny notet 
ri 


Page 2-2, delete paragraphs 2-25 and 2-26; and Figure 2-2. 


Page 3-3, Figure 3-2, paragraph 4, after Rear Connector, 
delete — Option 007. 


® 


Page 3-4, Figure 3-3, delete — Option 007. 

Page 5-14, paragraph 5-71, delete — Option 005. 

Page 6-30, Table 6-4, A4, delete Option 005. 

Page 6-31, Table 6-4, delete Option 007. 

Page 7-12, Figure 7-11, delete — Option 005 from figure title. 
This change establishes the Model 7045A as having TTL and Rear 
Connector as standard features, and deletes Options 005 and 007. 
CHANGE X (7044A) 

Page 6-11, Table 6-1, A4, delete Option 005. 


Page 6-26, Figure 6-3, Sheet 7, change Part No. Item 102 to read: 07040-20745. Page 6-13, Table 6-1, delete line reading (Option 007) Rear 
Add Item 111 as follows: Connector. 


: i Y-Axi ‘ 
ee ober) bam rem ivy xls» Hewlett Packard This change establishes the Model 7044A as having TTL and Rear 


Page 6-33, Table 6-5, subheading Electronic Components/Assemblies, after Connector as standard features, and deletes Options 005 and 007. 

description of 5080-8117, Slidewire Wiper Assembly, add (X-axis). Add the The changes for the Model 7045A deleting references to Options 

following item: 005 and 007, and making the TTL and Rear Connector standard 
07046-60440 _— Slidewire Wiper Assembly (Y-Axis) 1 features also apply to the Model 7044A per Change X. 
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Page 6 
CHANGE X! * CHANGE X11 (7044A AND 7045A) 
This change incorporates a serviceability improvement for the mainframe casting. Page 6-14, Table 6-2, subheading X and Y Attenuator Assembly, Part Number 


07046-60150, delete 2100-0978, R10, R:Var and substitute the following line: 
Page 6-6, Fi 6-1 (Sheet 5 of 7). Ch the drawing t ith th 
folowing bell: eee cee ewe ‘ 2100-3537 R10  R:Var w/SPST Switch, 5K, 10% CTS Carp. 1 


Page 6-32, Table 6-5, subheading X and Y Attenuator Assembly, Part Number 
07046-60150, delete 2100-0978, R10, R:Var and substitute the following tine: 


2100-3537 R10 R:Var w/SPST Switch, 5K, +10% CTS Corp. 1 


Page 6-8, Figure 6-1 (Sheet 7 of 7). Add the following: 
105* 07046-20002 Hood, Block Hewlett-Packard 
*tnstalled as needed; not on all instruments. 


Page 6-24, Figure 6-3 (Sheet 5 of 7). Change the drawing to agree with the 
following detail: 


Page 6-26, Figure 6-3 (Sheet 7 of 7). Add the following: 
112* 07046-20002 Hood, Block Hewlett-Packard 
* Installed as needed; not on all instruments. 


CHANGE XIi (7044A) 
Page 6-10, Table 6-1, change A2RQ to read as follows: 

A2R9 0698-8747 Resistor, 833.3, .1%, .12W 28480 0698-8747 
Page 6-11, Table 6-1, change A3R9 to read as follows: 

ASRS 0698-8747 Resistor, 833.3, .1%, .12W 28480 0698-8747 
Page 7-4, Figure 7-3, change A3RQ part number to 0698-8747. 


Pages 7-5 and 7-7, Figures 7-4 and 7-6, X and Y-Axis DC Amplifier Schematic for 
7044A, change value of R9 to 833.3. 


Page 7-6, Figure 7-5, change A2R9 part number to 0698-8747. @ 


Line On/O£fFE 


jutomatie/ > © = : 
manual _In “automatic” the Frequency: dial is” ‘motor drivens 
; in “manual” it has to be. “Curned by. hand 2. BE SEE RE RB ES 
Chart hold/ . : eee We ihe eee le Boao. gered | 
__ Release ; Auto grip table. — es ar ee. 17 Ms Piss oie Ses OT 
_ Servo On/ BPO x SG mae ae eee eed, 3 
| Standby In the "on" position, the recorder will be Operating: Tis sh St ae eee 
we, a 3 . «either "automatic" or "manual", the “standby positi6én~ ~~~ >: 
| : the recorder is off. Pat See e 
| Pen~ Record/ Presses down pen for recording or lifts it for checking | saa 
Lift the operation. : go - : 
~Sweep $ Turns the dial until the end of Sra ateth a certain 


direction, switching At reverses beet ae op 


“CONTROES: 9 = ne Fonte chee 


ae _ Adjusts initial position in ‘@he"v? direction. . 


ole 


Some: initial position ain the"x” @izection. 


‘Delivers the’ Ac’ line: pover "to rive ‘the motor in. 
Varimac, detector chassis 


‘ i ae 
is x 


“from Varinac’ ‘actectar. 


“Outputy of ‘tlie horizéntal component: on. the scope ‘display. 


Quépur of the vertical _omponent 9 or. ;the- scope display, 


gy octo a 
Be 


‘Amplitude of the vector Z= Vy2 2 4 2 Can be applied to 
-the 'Y' Jacks on the X-¥ recorder, . 


<_—, ; os 
thepc signal from the SP cquency sweep to be applied to the 
*X' phono jacks on the X-¥ recorder. The frequency sweep 
Will now deflect the: pen in the horizontal direction. 


‘ 


CONNECTORS located on Varimac il Chassis 


On pair 6f Jacks delivers a oc signal proportional to the 
output power.of the Varimac II. 


orca 


Spe tots Bhs emreenn 


3 * BAe rs, Ree ar as “OPERATION. ea eee z 


eB athe equipmént: can be operated in different medess” 
As on X-Y plotter - connect "x" to 'X' and "¥" to °Y¥*. 


For FREQUENCY V/S separation connect 'X" on Recorder to "FPR' on detector | 
CHASES A and *¥" on Recorder to 'Z* on detector chassis. Ses A 


the frequency range moves the pen in the "x" direction. This movement 
can be “automatic” or "manual" depending on the switch position. 

The speed in manual should be slow to avoid €alsé indications. The : 
Manual drive is very useful for identifying d screte frequencies on 
the chart. No movement is possible for servo in the "Standby" posi- | 
tion. The servo switch should be set into the "on" position after all | 
other controls are properly adjusted.. The length of the recordings is = | 
adjustable by means o£ She ae amplitude to sait the _paper used for | 
recordings.» 


- BRINGEPLES. OF OPERATION =~ Se et 


the vector signal which conkeole the "y° movement o£ the recorder is 


3° Vy-"aH 2. ~ 16 is clidrdoteristic. for this owtpat.that the signal will __|I 
always be proportional _to the absolute value of the indication. (vector) . | 
regardless of phase, but only at the frequency where, the reference. ees ae 
gate Rea is balanced to zero (center point on the scope.) At this frequency, \3 
| the: phase information will be lacking. In order to tetain the phase - 
errr “dnformation, - ‘itv4s ‘“ecommended: thatthe balance. of. the equipment is oes 
‘set: OB ° An such: a: way “white: ‘Sweeping: the: €tequency. ‘range. <;that.the ..... 
;aot. on. the scope-does not come too close to the center of ‘the: ééreen ake 
any frequency. In-practice, this means. 28, Gadsee She Balansecke: have: 
=the, S06 onthe: biggercirele. Se EeegiRhe TESS 


‘The: ‘same: test ‘piéces: - balanced: oe ‘aifferent oft chasnh tes betere-: _sweepin 4. 
ili have ‘somewhat. Bs Sferentarecordtngs “bee ‘the best ; Frequencies ‘€or ~ ri 
DEPT SEAR, wild be adene le Petees 9, a EE Se a ee akan 3 
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a a X-¥ RECORDER FOR SWEPT VARIMAC 


Read carefully all the instruction before using the equipment. 


OPERATION 


A) The equipment can be operated in different modes. 
As on X-Y plotter - connect "x" to 'X' and ‘Y' to ‘'Y'. 


! 
Ss 
| 
For FREQUENCY V/S separation connect 'X' on Recorder to 'FR' on detector 
| chassis and 'Y' on Recorder to 'Z' on detector chassis. 
The frequency change moves the pen in the "X" direction. This movement 
can be "automatic" or "manual" depending on the switch position. 
The speed in manual should be slow to avoid false indications. The 
Manual drive is very useful for identifying d screte frequencies on 
the chart. No movement is possible for servo in the "Standby" posi- 
tion. The servo switch should be set into the "on" position after all 
other controls are properly adjusted. The length of the recordings is 
adjustable by means of the "X" amplitude to suit the paper used for 
| recordings. 


rf PRINCIPLES OF OPERATION 


The vector signal which controls the "Y" movement of the recorder is 


“UC ee Seer ae ; 
9= Vy “+H “. It is characteristic for this output that the signal will 
always be proportional to the absolute value of the indication (vector) 
regardless of phase, but only at the frequency where the reference piece 
is balanced to zero (center point on the scope.) At this frequency, 
| : —_.._the phase information will be lacking. In order to retain the phase 
information, it is recommended that the balance of the equipment is 
set up in.such a way ~- while sweeping the frequency range - that the 
‘dot on the scope does not come too close to the center of the screen at 
any frequency. In practice, this means to adjust the Pat enes. to have 
the dot on the bigger circle. 


The same test pieces - balanced at different frequencies before sweeping- 
will have somewhat different recordings, but the best frequencies for 
separation will be identifiable. 


x nd 


o 


"FR" 


bee sad, Salon : . 7 . « = r. Ms 
sa 2 P _ . os. : . . a . - Op hatin 
. : - 7 . eS tat we ee Ue *b ae 
; . - e 4 > “ate ss “ ae - . . * i s fa se.* ~~ 
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CONNECTORS located on the Varimac Detector Chassis.” 


Supplies the AC line power to drive the motor in the 
Varimac detector chassis 


Output of the horizontal component on the scope display. 
Output of the vertical component or the scope display. 


Amplitude of the vector 2= Vy2 4 q 2. + Can be applied to 
the 'Y' Jacks on the X-Y¥ yoecorder. 


The DC signal from the frequency sweep to be applied to the 


'X' phono jacks on the X-Y recorder. The frequency sweep 
will now deflect:the pen in the horizontal direction. 


CONNECTORS located on Varimac II Chassis 


On pair of jacks delivers a DC signal proportional to the 
output power of the Varimac II. 


.) 
& 


Line On/Off 
Automatic/ 
manual 
Chart hold/ 


Release 


Servo On/ 
Standby 


Pen. Record/ 
Lift 


-2Sweep 
a 


zero Y 
zero X 


X Amplitude 


3 Pin 


Phono Jacks: 


Ry" 


aye 


MAGNETIC ANALYSIS CORPORATION 


CONTROLS & CONNECTORS located on the X-Y¥ Recorder 


SWITCHES: 


Connects line power to the equipment. 


_In "automatic" the frequency dial is motor driven; 


in "manual" it has to be turned by hand. 
Auto grip table. 


In the "on" position, the recorder will be operating 
either "automatic" or "manual", the "etandby position 
the recorder is off. 


Presses down pen for recording or lifts it for checking 
the operation. 


Turns the dial until the end of travel in a certain 
direction, switching it reverses direction. 


CONTROLS : 
Adjusts initial position in the"Y" direction. 
Adjusts initial position in the"X" direction. 
Adjusts and positions in the"x* direction. 

CONNECTORS : 


¥ 5° 
Xe 


Delivers the AC line power to drive the motor in the 
Varimac detector chassis. : 


Input to servo amplifier "xX" from Varimac. detector. - 


Input to servo amplifier "Y" from Varimac detector. 


The 2FA and 136A are two-pen X-Y,, Y: graphic recorders 
available with English or Metric scaling for bench or rack 
mounting. Features include a built-in time base on the X axis 
with 5 calibrated sweeps, 11 input voltage ranges with a con- 
tinuous vernier that scales input voltages to fit the paper, a 
full-scale zero set and suppression, local and remote pen lift 
and potentiometric inputs. Two-pen capability makes these 
recorders extremely useful for plotting 3 parameters simul- 
tancously. 


' OFA Series 
11 in. x 17 in. 


129 - 1S; 
Models 2FA and 1364 


2p ay 


O, FOE wowz7 ww : 
CH TE Ae gp 2 
multaneous plotting of three parameters 


The two pens traverse the full X axis with no more than 
0.1 inch horizontal separation. The servo drives are independent 
and free of electrical ground. The servo amplifiers and power 
supplies are combined in a single compact modular unit. A 
simplified self-balancing system using linear slidewires and a 
continuous zener-controlled reference provides for non-interact- 
ing and accurate recording versatility. Autogrip electric paper 
holddown provides a positive grip on chart paper up to the 
size of the platen. Operation is silent and maintenance free. 


136A Series, 814 in. x 11 in. 


Specifications 


Performance Specifications 


Input ranges: 0.5, 1, 5, 10, 50 mV/in.; 0.1, 0.5,'1, 5, 10, 50 V/in. 
Metric models: 0.2, 0.5, 2, 5, 20, 50 mV/cm; 0.2, 0.5, 2, 5, 20 
V/cm. Variable range mode all positions. 

Input resistance: one megohm at null on all fixed ranges. Variable 
range mode, 100,000 chms on four most sensitive ranges and one 
megohm on all others. On the Model 2FA, potentiometric input 
is available on the four most sensitive ranges of cach axis by 


removing an internal strap. On the Model 136A, potentiometric 


input is available on the four most sensitive ranges of the X-axis 
by removal of an internal strap and on both Y axes by a front 
panel switch. 


Maximum allowable source impedance: up to 10 k& source im- 


pedance will not alter recorder's performance on the four lowest 
ranges. No source impedance restrictions on ranges above 10 


mV/in. 

Time Sweeps: (on X axis only) 0.5, 1, 5, 10, 50 s/in.; metric: 
0.2, 0.5, 2, 5, 20 s/em. Accuracy, 5% of full scale. 

Accuracy: 0.2% of full scale. 

Linearity: 0.1% of full scale. 

Resettability: 0.1% of full scale on all ranges. 

Reference stability: better than 0.002%/°C. 

Slewing speed 


2FA series: 60 Hz operation: 10 in./s (25 cm/s) on the X-axis; 
20 in./s (50 cm/s) on Y; and Y2 axes max. 50 Hz operation: 


8 in./s (20 cm/s) on the X-axis; 16 in./s (40 cm/s) on Y: 


and Y: axes max. 


136A/AM: 60 Hz operation: 20 in./s (50 cm/s) on the X-axis; 


15 in./s (38 cm/s) on Yi and Y2 axes max, 50 Hz operation: 


16 in./s (40 cm/s) on the X-axis; 12 in./s (30 cm/s) on the 


Y; and Y= axes max. 


General Specifications 


Paper holddown: Autogrip paper holddown electronically grips 
charts of any size up to size of platen. 


Pen lift: local and remote. 
Power: 115 or 230 V, 50 or 60 Hz, 130 VA. 


Dimensions: 2FA/2FAM (bench): 1814" deep, 1742” wide, 842" 
high (464 x 445 x 206 mm); 2FRA/2FRAM (rack): 8” deep, 
19” wide, 19-7/32” high (203 x 483 x 488 mm); 136A/M 
(bench): 14” high, 1774” wide, 6-3/16” deep (355 x 454 x 
157 mm); (rack) 14” high, 19% wide, 6-3/16" deep (355 x 
483 x 157 mm). 

Weight: 2FA series: net, 42 Ib (18,9 kg); shipping, 55 Ib (24,75 
kg). 136A/AM: net, 34 Ib (15,45 kg); shipping, 47 Ib (21,3 
kg). 


Price: 2FA/2FRA (English), 2EAM/2FRAM (Metric) $3450 


136A/13GAR (English), 136AM/136AMR (Metric) $2750 
Options 


136A 
Option 
Number 


2FA 
Option 
Number 


Description 


Rear input connectors (supplied 
with mating connectors) 


Event marker 


5 “Q retransmitting potenti- 
ometer-X axis 


Disposable pen tips 


SERVO RECORDER SUPPLIES 
GRAPH PAPER, PENS, AND INKS 


TECHNICAL DATA APRIL 1971 


BixLtit LEwIis 
Electronics Field Engineer 


(313) 476-6400 
23855 RESEARCH DRIVE 
FARMINGTON HILLS, MICHIGAN 48024 MIOWEST SALES REGION 


HEWLETT ‘fa PACKARD 


peserranel 


; frieces aaron 
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5952-2719 
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| STRIP CHART et ge eta 
RECORDER PAPERS Type eReeRE Time Axis 


Se Linear, English 1 in. major div (95 ft) Light 9270-1012 | 2.10 
A/B Semi-Log 1 in, major div (95 ft) 9280-0138 
Blank, English No grid (120 ft) 9270-1061 
12 major div (1 cm ea) | 1 cm major div (28.5 m) 9270-1025 


5 major div (1 in. ea) 
3 cycle log (5 in.) 
No grid 


Linear, Metric 


10 major div (1 in. ea) 1 in. major div (65 ft) 9280-0136 
3 cycle log (5 in.) 1 in. major div (65 ft) 9280-0134 


we major aw a ee) ald a major div Tar 
é aes a 


Linear, English 
Semi-Log 


Linear, Metric 


Linear, English 10 major div (1 in. ea) 1 in. major div (120 to Light ua 3.25 


7100B/7101B 
a MELE Heavy 9270-1011 3.25 
15 major div 3 in, ea) 1 in. major div (120 ft) Light 9270-1067 3.15 
20 major div (5 in, ea) 1 in. major div (120 ft) Light 9270-1065 4.50 
25 major div (2 in, ea) 1 in. major div (120 ft) Light 9270-1066 3.15 
Right Soft Zero| 10.5 major div (39 in, ea) 1 in. major div (120 ft) Light 9280-0131 3.25 
Integrator, 10.5 major div (2 in. ea) ] in. major div (120 ft) Light 9270-1072 3.25 

English. 1 in. grid for integrator 

Blank, English No grid No grid (120 ft) Light 9270-1062 4.50 
Linear, Metric 25 major div (1 cm ea) 1 cm major div (36 m) Light 9270-1037 3.25 
Blank, Metric No grid | No grid (36 m) Light 9280-0139 | 6.50 
ELECTRIC WRITING ee eee 
Linear, English 10 major div (1 in. ea} 1 in. major div (100 ft) -- 9270-1078 7,90 
Right.Soft Zero | 10.5 major div (20 in. ea) 1 in. major div (100 ft) - 9280-0170 | 7.90 


Linear, Metric 25 major div (1 cm ea) 1 cm major div (30 m) - 9270-1082 7.90 


Integrat At peeeee 
E invertor eeannacetent 
9280-0175 
9280-0222 
9280-0176 


1 in. major div (95 ft) 
1 in. major div (95 ft) 
1 cm major div (28.5 m) 


10 major div (1 am ea) 
10.5 major div (22 in. ea) 
25 major div Gj cm ea) 


Linear, English 
Right Soft Zero 
Linear, Metric 


Integrator, : 10.5 major div (3 in. ea) | 1 in. major div (95 ft) 9280-0189 
English 1 in. grid for integrator 
Integrator, 21 major div (1 cm ea) 1 cm major div (28.5 m) 9280-0188 


1 in. grid for integrator 


Metric 


9280-0177 
9270-0842 
Seg 01 Se 


1 in. major div (65 ft) 
1 in. major div (65 ft) 
1cm inisier div (19.5 m) 


10 major div (1 in, ea) 
10.5 major div (29 in, ea) 
25 ee div eT cm ni 


Linear, English 
Right Soft Zero 
Linear” Metric 
SE ee 


Betts HA Lae He Paris Dace 
. die ie a i Far 


aT 


ee 


Quantity Discounts Available 


aoe 


Hewlett-Packard recorder inks, Papers, and supplies are specifically 
designed to insure precision plotting of data. Characteristics such 
e as ink drying and paper stability are carefully controlled. 


width and parallelism so that sheet after sheet can be accurately 
registered in the recorder. 


Permanent, crisp, continuous traces are produced by Hewlett- \ } 
Packard recording inks, pens, and electric styli. Measurements 


Hewlett-Packard graph paper is precision printed in light green on requiring continuous, permanent recordings can be made with 
white stock. Printing is done under controlled conditions at 50% confience: 
relative humidity to minimize change over the normal humidity When ordering supplies, please specify the quantity, HP part 


range. Margins on X-Y Paper are carefully controlled for both number, and your instrument model number. 


X-Y Price 
Grid Description (Per 100 
Type xX Y Weight PartNo. Sheet Box) 


RECORDER PAPERS 
8% in. X11 in. Linear, English | 10 major div (1 in. ea) 7 major div (1 in. ea) 9270-1007 
9270-1006 


(21.6 cm X 28 cm) 
9270-1027 


9270-1023 
9280-0137 
9280-0161 


Linear, Metric 25 major div (1 em ea) 18 major div (1 cm ea) 


Smith Chart 


Wave Analyzer 


7-inch diameter 


For applications using HP Models 3590A 


11 in. X 16% in. 
(28 cm X 41.9 cm) 


15 major div (1 in. ea) 9270-1005 
9270-1004 
9270-1042 


9270-1024 


9280-0159 
9280-0160 
9280-0169 
9280-0168 


9280-0167 
9280-0165 
9280-0171 


9280-0180 


Linear, English 10 major div (1 in. ea) 


Linear, Metric | 38 major div (1 cm ea) | 25 major div (1 cm ea) 


Semi-Log 2 cycle (15 in.) 
3 cycle (15 in.) 
15 major div (1 in. ea) 


15 major div (1 in. ea) 


10 major div (1 in. ea} 
10 major div (1 in. ea) 
2 cycle (10 in.) 
3 cycle (10 in.) 


2 cycle (10 in.) 
3 cycle (10 in.) 
3 cycle (10 in.) 


Log-Log 3 cycle (15 in.) 
2 cycle (15 in.) 


4 cycle (13.33 in.) 


Blank 
(Scaling points 
in non-repro blue} 


Scaling points at 
0 in., 10 in., and 15 in. 


Scaling points at 
0 in. and 10 in. 


Metric (ies) Semi-Log_ (Y—Axis) . we Sy 
: a \ KExXee 


LCHART PAPERS | re | x _Swmsyteen yr | sano, | hn 


Frame, English | 15 major div (1 in. ea) 10 major div (1 in. ea) 9280-0121 
9 in. between frames 9280-0126 


9280-0122 
9280-0125 


fan-fold 


roll 
fan-fold 


Frame, Metric 38 major div (1 cm ea) | 25 major div (7 cm ea) 


22 cm between frames 


Continuous 1 in, major div (120 ft) | 10 major div (1 in.) roll 9270-1017 
Grid, English fan-fold | 9280-0123 ° 
Continuous 1 cm major div (36 cm) | 25 major div (1 cm ea) roll 9270-1083 
Grid, Metric fan-fold | 9280-0124 


aa 


ad 


Quantity Discounts Available 
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™ PEN ASSEMBLIES 


on PEN TIPS 


Ved 


ere Cat eaves Lo \<¢ 


SYRINGE 


e ' 
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PERMANENT TIP G 


DISPOSABLE PENS 


é 


“Early 7005B and 7035B X—Y Recorders were equipped with tank type pens. 
allow use of disposable type pens. 


Recorder Pen Type Part Number Price 
2FA/136A Tank Y; 17999-10282 40-606) 5080-7733 17/4 pine 

Yo 17999-18382 | -14.00z\¢° 5080-7736 222; 11:50 
135/135A Tank 17999-10282 10.50 5080-7733 6.50 
7000A/7001A Cartridge 17999-13249 16.00 5080-7738 12.50 
7005B* Tank 17999-10282 | 10.50 5080-7733 6.50 | 
7030A Cartridge 17999-13249 16.00 5080-7738 12.50 | 
7035B * Tank 07035-80630 9.50 07035-80070 7.00 ff 


A conversion kit is available to 


CONVERSION KITS (to Dispasable Pens) 


7004B SEOBI~- pqae 7004A English 07004-81420 25.00 
70058 * Red 5088-7879 4.50 Metric 07004-81430 25.00 
7034A Blue ~bO80-7980- 1//7/ 4.50 7005A/B English 07004-81420 25.00 
7035B* Green 5680-7881 71; 4724.50 Metric 07004-81430 25.00 
7200A Black 6080-2994 | |1 43 4.50 7035A/B English 07035-80840 25.00 
eM he cea oe ep be os epee oles et Minti =a O70spie0g ON |e 05100 wt 
“Early 7005B and 70358 X—Y Recorders were equipped with tank type pens. A conversion kit is available to allow use of disposable type pens, 
Sune SEARS — 


DISPOSABLE 


Capillary ae Fiber T 


Models 


, Capillary sua} 5080-3655 
Sale cece Fiber* (=AS7 | 5080-3654 
except as noted | 


*Not recommended for 7123A/8 or 7143A/B 


RECORDING INKS 
X-Y Recorders 


Description 


For all X-Y | 2 oz. bottle 
Recorder for tank 
tank or refill 
cartridge 

type pens _ 


HP Part No. 


1530-1031 
1530-1029 
9260-0181 
9260-0173 
5080-3608 


1530-1026 
1530-1027 
1530-0981 
1530-1028 
1530-0982 


-45 cc 
replaceable 
cartridge 
for event 
markers 


Color 


.77 cc 
replaceable 


cartridge 


1530-0708 
1530-0701 


CLEANER AND LUBRICANT 


For more tnformation, 


West (213) 877-1282. Or, writo: Hewlett-Packard, 


Price 


Capillary Tip 


Fiber Tip eS 


@ 


wd) 


Box of 5 
3400-5 4 7101B, 7127A | Capillary 07100-82360 4.00 } 
3:00 3.26 ad OM es pen i 07100-82350 4.50 | 
7128A | 


Strip Chart Recorders 


Description Color 


680, 7100B 1530-1024 50 
71018, 3 cc 1530-1025 50 | 
71274, replaceable 1530-0705 50 
7128A cartridge 1530-1034 .50 | 

1530-0984 50 
7123A/B 5 ce : 1.50 
7143A/B replaceable 5060-6506 1.50 


cartridge 


HP Part No. Price 


Slidewire Cleaner 5080-3605 $1.50 
Slidewire Lubricant ua 
For wirewound potentiometer} 5080-3635 1.50 ; / 
For film potentiometer 07143-69134 niche) y 
* Midwest (312) 677-0400 « é 


call your local HP Sales Office or East (201) 245-5000 
Pala Alto, 


1501 Page Mill Read, 


California 94304, 


South (404) 436-6181 y 


In Europea, 1217 Meyrin-Geneva 
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MaGNETIC ANALYSIS CORPORATION 


July 20, 1973 


TO: Jim Brooks 
FROM: Bill Hulle 


REF: SAGINAW X-Y PLOTTER 


Enclosed see Dwg. 3A-503A, for mechanical assembly of motorized 
Varimac variable capacitor, consisting of items 1 - ll. 


Disassembly of unit I believe is self-explanatory. However, it 
is not suggested unless absolutely necessary. 


As you can see from it's operation, item 1 continues to rotate 
when capacitor is up against it's stops in either direction. 
This is accomplished by means of a slip clutch produced by 
axial pressure to item 1 forcing the hub of this gear against 
the locking collar of the capacitor. Pressure is provided by 
3 bowed springs,item 1l,and retained and adjusted by the flex- 
ible coupling, item 2. 


One word of caution, item 2 is retained to the ceramic shaft of 
the capacitor by two set screws. Overtightening of these screws 
could crack or even break this shaft. Future models, if any, 
will have a steel sleeve expoxied to the ceramic shaft to avoid 
this problem. 


Any questions, call, 


Bill Hulle 
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PLEASE CHECK CARTON AND ENVELOPE FOR MANUALS AND ACCESSORIES. | 


IF THE ADDRESS ON THIS CARTON IS LOST OR BECOMES ILLEGIBLE DURING SiIP- 


MENT, CONTACT THE NEAREST SALES OFFICE LISTED ON THIS ENVELOPE. 


VERIFIEZ LA PRESENCE DES MARUELS eA DES ACCESSOIRES DANS LEMBALLAGE 


ET DANS L’ENVELOPPE. 


SI L’ADRESSE DE CET EMBALLAGE A ETE PERDUE DURANT LE TRANSPORT OU 


EST DEVENUE ILLISIBLE, CONTACTEZ LE PLUS PROCHE DES BUREAUK DE VENTE 
INDIQUES SUR: CETTE ENVELOPPE. 


BITTE {iBERPRUFEN SIE OB DIE BEDIENUNGSALEITUNG UND ALLE ZUBEHORTEILE 
VORHANDEN. SIND. 

SOLLTE DIE ‘ADRESSE AUF DIESEM KARTON ABHANDEN GEKOMMEN SEIN, SO 
WENDEN SIE SICH BITTE AN DAS ZUSTANDIGE VERKAUFSBURO, DAS AUF DEM 
UMSCHLAG ANGEGEBEN IST. 


POR FAVOR. VERIFIQUE LA EXISTENGIA DE MANUALES y ACCESORIOS EN LA CAIA 


SY EN EL SOBRE. 


S| LA DIRECCION DE ESTA CAJA SE EXTRAVIARA © LLEGARA A SER ILEGIBLE Ett 


TRANSITO PONGASE EN CONTACTO 0 CON LA se Me elles _ CERER | 
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Pi : 
DIRECCIGN APABECE EN ESTE SOBRE. 


: Hewlett-Packard Co. 


STERN US. "i 


Customer Service g 
West 120 Century Road 
Paramus, New Jersey 07652 
Tele: (201) 265-5000 

TWX: 710-990-4951 

Telex: 134-433 


WESTERN U.S. 
Hewlett-Packard Co. ~ : 
Traffic Dept. 

1601 California Ave. 


i - Palo Alto, California 94304 
Tele: (415) 493-1311 
~ TWX: 910-373-1267 


Telex: 348-461 « 


“alba 


Hewlett-Packard S.A. i 
7, rue du Bois-du-Lan 
CH-1217 Meyrin 2—Gen..a 
Switzerland 

Tele: (022) 41 54 00 

Telex: 27333 hpsach ~ 
Cable: HEWPACKSA Geneva 


_ FAR EAST (except Japan) 


Hewlett-Packard 


P.O. Box 87 

Alexandra Post Office 

Singapore 3 

Tele: 633022 

Cable: HEWPACK Singapore 
’ JAPAN a 


Yokogawa — Hewlett-Packard Ltd. 
Ohashi Building 

1-59-1 Yoyogi 

Shibuya-ku, Tokyo, Japan 

Tele: 03-370-2281/7 

Telex: 232-2024 YHP ; 
Cable: YHPMARKET TOK 23 724 


ELSEWHERE 


Hewlett-Packard Intereontinental 
3200 Hillview Avenue 

Palo Alto, California 94304. 
Tele: (415)-493-1501 
TWX: 910-373-1260 
Telex: 034-8300, 034-6493 
Ccble: HEWPACK Palo. Alto 
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